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(54) S^13?rjoliilg*S 



1 

(57) ['•ftlt«3}<©$gH] 

(a)»M£&5fm ^^y^x^u*^ F3 y 

■rs{*sii«rWBf-rsi> f* * ur t,rjg 
iss^Bjssaa-rsxa ; cc-cg^-f?-!*, ass 

~> y 2 ^ U :* ? F te cfc ') * '5? * b 3f • =f- F * £ W L . 
(b ) ili^'Sii^^^-fv-OSIKl&T-- 

y > ^, d n a ni< y y 7 - Hz (c «t sttsfttefi&sjss.a' 



2 

llfi^Sfts &e«cx> F 5? i> 1/7- izK <£&#«t© 

a, 

[ hn&b 2 ] $ 6 fen m t a * ssg©is*i5?fj(cn» 

Sft*JS 1 f2t£©f£B?i3Mj©iiips#& 0 
10 [11*313] «iffl^>J%i«I-r**:»©*ffi"e*^ 

(a) mmbtj:&mwzm.mwi<Dt&mwi?mmmmm 
mnt£'j>ts. < <t i> i aii©?'^ -f v- £ d n a*: y j ~> 



(2) 

3 

•J 3 5? ins*?F y'^y A ?-T*-)T, K 'J #y ^ 
; 

( b ) ( a ) ii-e§e.n§r$iii©-y7 y 
-c«-r&xs ; fcjco" 

( c ) ( b ) urn-en hHzvvj'?- <mim®m £ 

tftffitt* W-T -5 DNA>J<y^^ - -fc'CC J; o TgfMiCf M 10 

CCT(b) Hi (c) XgfctjSRWtcKIXiStu C 
C-CXfi (a) ~ (c) tt, Uffl£&S«Bt^©:75-f 

v- ©iftswfc rx - y > DNAij<'J^7- -fe'fc ct 

[Iff*® 4] li*3B3tBl£©73ffiT*#>7t:\ B£3ti 

fc77 4^~wmik*&isrjmxmft ( b > xsjcs 20 

( d ) ( c ) XgTif LfcB»at*$IS£ L 

T (a) Ilt«i$nfc7-7^?-iiiS&S^< 

it, K&fflwctaffliw&^v v-#*s«^^-r^x 

S; tfcig (a) iSTffifflStifc^-f^-itiS 

*a*-r 5 + X 7* y =f 5? * U^^ F 77 -f v-T* ~> 
3' *48fl8K:BB{li**i; 

( e ) ( d ) iitii^n^r*iti©7- 7 v-f# 
sig©y *k i' K#was&*x> f * j> i/7-fe' 

-CWK-T^Xfl ; *jJ;CJt 

( f ) ( e ) IItf9 77-f-7- fflSISz&^K 
Mftffi14£Wr 5DNA* - y^7 — fe*(Ccfc -o TUSgJCffl 
SS5Wc75 -f v-<#sa%#tfZl2MS«M36i ( e ) 

xfKcw m m s n * xe ; 40 

CCTlfl <d) ~ (f ) B. ifi&§IS'MD77 
-f -7 - ©if#S|ft & T - - y > D N A # ■; y 5 - -fe*(C 
J; £ fflSa^fiRSfSacflKIHfeSfB. &tnc x > F .5? i> 

[ mmm 5 ] mammzti-r s 1 «© d n a * y y 
-4 ©^-rn^ 1 iiiBtg©MKie?'J©iiin*ffi 0 

[»*3® 8 3 y * * t> l>* 9 F*«x > F 2 £ U7-t' 50 
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iC «fc SfcHKofc&ttlEBS tit l»i C £ £##£ TSIf 

*3i 1 - 5 ©i>-rti> 1 mm<Dtmmn<Dm$§-ftm. 

m^mil DNA*^7-fe'A5, *JlMl£l*©D 
NA#yy 7— fe'I ©i'U^^KM-v xfr 
OD--*7oXfi*©5' — 3' x + VKi'lxT-iz 
s t DNA^y y 7— fe\ fcJ;y';^jW 

Fftyf^i*©5' —3' X^V* i'UT- fey^l 
BcaDNA#'J>5 — fe*#>6>& Si¥#>6 JBWStlS D 
N A y y 5— tf-r* Sff^S 1 -6 ©(,>f*l#> 1 rata 

[I*5faa8 ] x> F' y ^ UT--te*#S:£> F UsffJ? ^ u 
T— «r*&l»*3B 1 -7 ©^-rn^ 1 IB|Bti5©SMB 
^J©iflS*?±„ 

[f»*JR9 ] x> F y**5< U7-«RNa s e H 
-Cft Ztmm 8 K«oS»KW©i9B*S. 

10] +y y =r* ^ u-*?- f :/v ^v- 

*s« ili^ L. fc 2 g««±© y jK 5? ? p ^ ? F £^TT ^> 

c i «r«F«i-r Mmm 1 - 9 ©(,»rn*> 1 raiBm©s 
[ 91*31 11] * y 5 sf- y a ;? i» u ^ 9 f -7'7 Y v- 

^, 1 &.±.(Dmm VtfX9ls*9- K4^l/tl,»4 C i 

*Wiki"j-*i»*qr 1 ~ 1 o©utn* 1 niBtg©^ 

IB^J©lifl77^„ 

[fi»*3®l 2] ty73r , j3i??b^?h"77'f7- 

#s, 'MK^Utf F©afi©y ismj-ictg^vz^z 

wtmw^zmMJgj-icwzmz.tc ( a - s ) y jkk * u 
*?■ F*#wur^sc<t^#i!ti-r5if*^i HB«g 
©«mifi^J©ifiti73?io 
[ M*3g 13] »sift * 
©d n At?*-5if*a 1 ~ 1 2 ©i^-rn^ 1 iiiBiS©^ 
KlB?iJ©iiifi7jffio 

[ 1**11 14] mm 1 1£ ?»X*SID N A *-#«D N 

Ajc-rsxgro^fc^sna c tzmkt-r zm?m 

1 3l3tS©^itIB?iJ©lfifI^S„ 

[ mmm 15] its £ & ssm^r n a *» hmm-EL 

JKK «fc o rff 6 n/c c D N A "C* 491*391 1 3 $ fctt 1 
4 IBiS©^KI2?iJ©lf WS & 
[ W*3B 16] R N A £|§iy £ L/cMfi^SlS(C «fc 
TcDNA^^jS-TS XfI©fgOC||JS JliSCi ^#iS[ 

£ t si»*^ 1 5 ww&m®\<mimtm. 

[ mm. l 7 ] it! s^siSffl 77 -fv - #s ^ =r d t 

77-f7-, 7>^*A'7*- ; 7 -f-e-, +y 54" yd'x b 

cfcOiltRS ti4 77 -f v--c* SW*qf 1 6 lBtSt©MM 
IB?iJ©iffl77ffi„ 

[tf*j@ 1 8 ] mk^3R£ L-cmm?mmm&*m 
tSDNA*- y y 7 - m im t z c £ £ -r * i* 

*311 5 - 1 7 ©Ufto 1 SlB|S©«IB^J©lfiPl77 

So 

[11*391 9] £K9£j££*SK4BMttftttfifiRCD 



C3) 

5 

z>m>m 15-18 o^rw i mmmfommmnom 
mum. 

[It*il20] DNA^^7-«5, X 
•rTP-t^-t? ^ -^Xfi^cOS ' ->3' i + VKi'H 
-fe'WiBstDNA^'J^v-t; kl/tt. 
X V7"f~ v ^XS^©5 ' — 3' x+VX^b-T 

— B c a DNA^W7 — fe'T $> & C £ 
£ -T S If 1 9 f B»©KI»J©if ifg?j ffi 0 10 

( a ) !i*if 1-2 0 fB4gcD^KIB?iJ©iiiH^ffi0c J: 0 

( b ) ( a ) Xgtc =fc (BStifcB«J«||**kfflr* 
Xg ; 

ae^X^lfCCfc^TWffl^DNACD^ 20 

jtf^FX^^W ©ST^SKfc^T D N A ©£•*£««* © 
B Wfcffiffl £ ti C © 5 % * V =f 5? * u * ? F © J: 5 

^ik©dna©^-rs*^w«, ^©&s£a,£«dna 
* jt 5 ~ v&mm l tmnm^mc «t n mm 5 \,> 
m«. fe'anstsa (pcrs)« 

•St^. €ft««ftfT-i|t4, 6 8 3. 1 9 5#. H4. 

6 8 3, 2 02 #*JcfcO*^4. 8 0 0, 1 5 9-!§&Cl¥»B 30 

(ciaa^nTt^&o ■ o<DMiit», Fb>x 

-f> /mrf-i?SUV>— (Trends in Biotechnoloq 
v)f 10t, 1 46-1 521 (1 992) iClB$g© 
Sf^frS £ ^$£¥®»SfS^tt^t)l±/cjMf5¥ PCR& 
(RT-PCRSO W6ti5. ±IB©^a©i3lg{c 
<fc»K DNA#»6. «RNA^6SW£-rSM^ 
**MW S C £ #t*JffiK:tt o fc. 

it n s ■» s fce* «, -m$.mm dna ©— *hk 

©ft?SI (g«£) . -*II»MDNA-©-7'5 •Yv-©T 40 
')>?\ 7 7^V-*6©WSM ©3 

jupcr" ( rpcR8dftitoBu . rsew^M B 

3Rj S9HB-. 04 1*. 05^ 4 2 51-4 2 81 (1 

9 9 6) £ pf «n s . iuM© 3 x f - ^ -/see;© 5 % x 9 
^-7-©t-- y > ^-.to'tticxf » -7%m— u& 
-en % *> 2 x f ? -xstt^c «t rj hjm $ . 

£6it\ j§0£<tl,Ttt. 1 9 8 9^6^ 1 4BKfiHJ 
$tl/cKffl#ftffiil03 2 0, 3 0 8 ^CfBxESftTl,* 
& y -fe'SIIIJKfB (LCR ; liqase chain reactio 50 
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n) ffi. y'U hn-JbX (PCR Protoco 

Is, Academic Press. Inc. ,1990) 2 4 5-2 5 2K&C 
iBaStl-CCi-S^tfiH^Xf A (TAS ; transcript 
ion-based amplification system) ftft^frf 6tl<£><, X 
IB4 ^©iiifl^ -i t> )\s<Dtc#)<D— 

tab, Kjtmt^mMmmtcu^-i ^^-cnu^^w 
S^oT. XfB©:£&tt«jA;wsK$SHT\ «s 

SeSasSSE*g^W«:tf 9 C £ ©T^ SiftffittlJ-- v 

oa* . 2 affl- 3 affi©raffi^f*-etf «c 5 fc^sss 

«:-r-5/c«f)«:S-rSB#IS* ! £*-C&*3 , €-©nxB$Pa1» 
■tf- 4 # frmicbm L Tit. A LT t» < . 

%0EIKffftK£«SHIK$ti^:. m«, M¥7- 1 1 4 
7 1 8^JB*4©lfg*MPiipI (SDA ; strand displ 
acement amplification) iSISM (3 SR ; self- 
sustained sequence replication) B^H#i¥S# 
02 6 5 0 1 5 9#(CG»(D«EatS8WI« (N A S B 
A ; nucleic acid sequence based amplification) 
f£. TMA (transcription-mediated amplification) 
f£, B#B^r##l&2 7 1 0 1 5 9#KIBtS©Q/S U 
•7" U +) - "dm. 2 6 (C*H1f i¥#-*f IS 5 , 8 2 4, 5 1 
7#, H^IB^>--7 U ? H09 9/0 9 2 1 If. II 
»07l/s h09 5/2 5 1 8 0#*SI/»». 11 

m&mm9 9/4 9 0 8 1 ^(cia^©«^©^ms d 

Affi3&^tfe>ti*. *H#W#-^05, 9 16. 77 7 

■mmm. c n 6 ©^s^itnns t fc« * 

©f#S^> — *J»f*S4fiR!BJ (*/-c»7C©«WIB?iJ) ^ 

cne. ©«a$iB?iitia© 5 ■& *^ wee dna «sitn 

l?iRtf, SDAStt, DNA^yy-7— fe*£ 
Wlx> FX i7 UT- l2^/r-rSX/)s:|I©gf^Cj;S. 

i^f4*©HW^itSB?ij (fccfcc>-e©is«i) ©ifififfiT 

KTfffiTii. ifitI(CfSffi-rSx'5^-7-»4a 

M'St* d , -e©rt© 2 a®«. ijaiRRx > f x ^ ur 

fc. K^ftT«. DNA^©fcd6©»«£bT. ttfifS 

© y >KS©m*MT*«HM^- ( s ) icwmntc 
fflt > Si&B#* »3 , - ^ > 7 - i' rgi6*ff <c 5 Mfe 

•?^#{c4BiiT«. ?©7>^>^x F*w^ra 

Si££roT<5„ $6^.|g75"ffiTW. if ipg § tltc D N A 



7 

KJt*K:±Be©£»5? * * K, fciitf (a-S) 
»JjK* >W FA^3:ft-5>rcSb, Wttf. if 
MttODNAK^MBOHIIS^S (RFLP ; restri 
ction enzyme fragment length polymorphism) Mtfrbt 

tfcfc, *B#I^#^H5, 8 2 4. 5 17^iBt8©& 
HSDA&«, RNAiDNAfrfcHtfiSSft. 4>&< £ 
4> 3 ' «tcDNA ifiWM 3 tifc«Jt*^®Sfr £ T S 
^^^•7*7 A v-=&ffifflTSDNAiiiiiI*a-C*-5 n $ 10 
/c. BflR&H'O? l/» FSI9 9/0 9 2 1 lfKEJS 
©B^mSDAffitt. 5' ^a*^££D£tfS§IJPIifSt 

5 1 8 0-E§{t!atS©*US DAStt, ^J<ife2i© 

»h*99/4908 i mcmmo&ms d A&&*. 4> 

6 < £ & 2 ffi©-/5 < £ & i mmommf 

3 • + U * ; K * U * * H 3 'J >®>£i&g£ -T So . 
*H#f*#-^05, 9 1 6, 7 7 ^U=f5?^U 

F^J&f&fca&JC, 3 ' MmlC V sK* 9 Ut^- F 20 

7fg(cx> F* ? UT— fe'JCj; <0 v'^ A^~~WSMJP<0 

Wicf#6n/cD n akm-^ $ htcMB+x.^fttetmic 30 

#£BJ©SW 

#f&BJI©£& F 7"^ -i -7 - 
©i?&T&c D N A£*RKIS**t & 5 C £ *«F«£f &ffi 

Jt©*S#W£©r£#>© D N AtfifsW>t©ASW3t^ffi^ 

*»w#6tt«.«w^:©lS*. y^*^** F# 40 

3' *ffiX5i3' *4SMK:|Bg2tifc+y7 2|-U3Ki' 
W^K^-f?-, x> F U tf* i7 ur--fe*. te.fcO' 

d n a «h y a ~> - -fe*©i?ftT{c a m t ■? & mwm dna 

IH?>J©ifli ( I CAN ; Isothermal^ chimeric primer 
used amplification of nucleic acid) E£T?£><E>„ 
*«BJ©^ 1 ©«W«v iflWJ^iiifSTTSfctf)©^ 

StSnt, so 
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(a)isaift *«M* c ©^K©^Kie?ijicnew(c. 
5 - -fe'tc j; *o!iem Lx±.mmMt<ctmmt£ y ? a -?-w 

«I££jj£-r-5>xg ; cc-cig-7-7^v-«^+^y 

5? * 1/ * 5^ F *J <fc O* y * ' * * 1/ 4- 3 1 F ■ * £r#T -5 * M 
7t'Ja"K?l/tf F^ jv-f^-jt, C© y 

# u-^-g 1 FK, x> F x f UT—Wckztymofc 
mc-?^j~?-(D3' 5f3fflXtt3' *»J(c|BB;*ft; 
( b ) ( a ) XflT'ff 6 *l S -*IM^© 7" 5 A 
ftll© y iKK 2 Is*?- F^WSPfi:&x> FK? 1/7- 42' 

( c ) ( b ) urnxn ht\z>-7vA-? -wsM&om $ 

*«^r s c £ *«m» t -r &tiaftera®*MB£&tciH-*- 
s a 

^SB^J*ifitITS/ci6©^r'*oT. 
( a ) »M££?>M^ ; £»^©i£«lB^J{c||«W{ctg 
Wfttt^ft < £ 6 1 «St©77 -fv-iDNA^'J/'? 

sTU 3 5? ? u^-? F^^-tSi-ot, C©y #5? i7 
V^J- F», x> F 5? ^l/T-i2icj:S^lif©/cSt>(c-7' 
7^v-©3' *i(SX«3' *4B»J(clEa3n; 
( b ) ( a ) Xg-Cff h^-mmWm^^ A v-ffft 
Sift© y # 5? * 1/ * 9 F^WgPf±*x> F 5? 5/ 1/7— b' 

( c ) ( b ) xmvn 6n577^7 - wis«*j^Bf <* 
titcr&mm®?? A^~m&<D3' ^.^<o, mm 

Wtt«E»iB^J*f*S UT««ft*tf 5 lit?* ot, B 

&ztifc77A^~wm&*^t!-*$mm& <b> x 

S^WlKfiJfflSnSXg; 

( d ) ( c ) xg-rw^nsjfiPi ofcffift«*i^[t o 

r (a) Igtffif 3 n/c 7' 7 v - i BP % ^ ^fj < 

£ i a©-/^ -fv-i dna# y y 5 -^'(cj: o^a 
or. «»««:fflaiw&^7 a ^-«««*^fl5-r*i 

g ; CCt ( a ) Xgt?46ffl S -f v- £ «M£ 

^77 ^ v-ttg^lI©mKlB^JicHKWicffiMW£-r' 

y ?K 5? ^l/^? F-te <fco* y i' ^ F 
t5+.X7t')35! ^ F^^^v-T-^^T. ^ 
mv ^ F iix> F 5? UT— te*CCj;&#JK© 

tc$>t£.m.-7'=7A-?~<DZ' m$x.iZ3' *^f»j(ciBa§ 

ti ; 

( e ) ( d ) Ifltf#kft£-:fctft$it©77 W 
Sift© V # 5< t? V * ? F S*SI5fi % x > F * ^ 1/ T - -tz 
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( f ) ( e ) igrf#6fts, -7-9 a -r-wmmmm 

«4?nfc77 -r^-*wwi*dt»— *««Ei»« ( e > 
s c i i -r &81I^j©wi#&<ch-*- 

1 *»«fcCF*2 *RRT*t oT & <fc 
<, *fc^£fc£1£B«WDNAE^ft^-C*>J: io 
3 6SC. f lfc«t^2©^0 (a) IflCDint 

•3— *a<ocDNA*ae!-r*ie*^T?«>«fc<. m 
—mm c d NA^iii tezmmmmt? sci^r 

*Si & S D N Afcfc— 2MIL ~#fji©t,>-f to <8>#«?auc 
D N A *-*mic%.&ir SliteIIS©iK*^i©* 

tt* w-r s d n a y ji 5 - ■*?«: <fc «j tf to to s c £ 

litS. BP%, #|filjlifct^lBfifi3fc©DNA#yy 
•7-42*1 ©?U-/"?$rJt, ><frt>;* xfraif'-t? 
oXfiJ©5' -»3' i + V5!?U7- te'XIM B s t 
D N A# V * -5 - te\ toi: ^ ;u x * ;U F ft?? 
Xfi*0 5' -»3' x*V5??UT— fe'^JMBc aDN 
A#yy ^~^6ft5Pd>e>jItR3ft£DNA#yy 

JltiiOTtt&l^, 0l*.«RNa s e H3&H6fllT?* 30 

-So 

(a) USStft-SgEBL f s **5^ ? b^"^ F3 ') 

>m, iia^r§i4*w-rsDNA*-';^7-^ 4>&< 
y jffst ? u*? Ftecto* 1 ; *3? ? f*£W 40 

L/, y tf"5? ? U*? F#*x> F* t> UT-42(C«fc^»f 
(Dtctbt,c-J? A V-CD3* ^X«3' ^iroffliJtCieKS 
ftfc+y 5 * y 3' 5? ? utf f ft- ft 0 , ; to 

(b) sj£®fe*i(iS-r6©«:^»ttNFia. 

So 

— DNA, -*HDNA(C^tt$tofc-*llD 
NA, Sfc(*RNA^6M^JSEB{CJ:-5rf#6tofcc 50 
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D N A *> h t£ & ffi£ 0 MIR 3 to 5 »IE?WJ^ 3 to 

ffi ffl S to £ &Bi&£1£ * W t ' -5 D N A # 0 * =7 — k\ x 
>FK?UT-^C«, ±I3©HK H2©fgBJ(C{gffi 

3 to 5 ©jWifitcffiffl-C # & . 

ma, B$b<immLtc2 mmu±<D y # 3? * u * 

^ F l>tcffi&*^t & * y ^ * y =f 5? ? u * F 

3SRi4, NASBAffi. TMAffi, Q6 l/7 , ';*-fe' 
PCRS, LCRS, SDAS«r^^ft @E 
»4*»i|S-r*fcat>©55tt*cftto«, #(cpg^tt^c^ 0 ^ 

to-I±T^ffl-r-5Ci^T?#-5„ 

3 ' 5^W{c ^ > ^ a aia^js u fcsa»j*wr 

*f6W©^4 ©#feB^». ±IB©^ 1 3 ©?PJifc:{£ 

imtj<7^u n*.K? u^-f F7*^ -r-7--ccwf 

3' 7f3ffiHRlJit 'J #5? ? F^fBSStoTl^Ci* 

2 mm&l±<D y ^5? ? Usf ? F •€■© 
3 ' SfiiODNA m<Dffi&& Sim* *jt9*V 3 5? ? 

KRNase H©f^ffl{C J: 0 JJB 'J #5? ? u F^» 

© 3 • ttmM&mm § to -s <£ 9 sit s to/c+ m ~> * y 3 

Ki'U^f F V'^ —ifi^trf 6 to •?> „ 

*#§bj©^5 ©^bj«, ±12* 1 ~^3 (ommc&m 

3 to * £ D N A y y 5 — fe*. x > F 

5??ur— ^isiwn^^W? FtcM-r*,, 

*#SBJ3©gn -3©^©KKffi?>J©i«li 

*rtl» 3 ft ft 'J * ; 31 ? U * ^ F ( R N A ) "/ D - 7 (c 
«fcoT«W^*i*aT£:^#'&£iiftS. 
*«W©»7©»WH:. 2|c|feW©»6©|6W©«WK 

it©^ai*^(cffiffl 3 ft^iis^ffitt^wr sdnai 

y y x> F 3? f U7"iffcJ;D :; E-n6^tf+ 
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Jg 1 ~ 3 ©#^©1£l»J©if iflT^Sic J; ») tfigSftfc 

«M*e#±©Bf5t©iw««a0ii $ -if r H3£f t-r sn 

fc^H^{fcf5(cMt. *^©^8©^BjcD^StcJ: 10 

orfFM^ ti/c*>©-c*>-5 c i %mik£TZ>, mmm 
KKH^bWpif n s . 

Sfcfe©77ffiKMU, *^BJ©H9©SBJ©^^if^ 
©««K»>JS-ttA:*(WHSE^b«l*fl6fli U . C©SKH 

(a) iii& c ©^©JSXIH^JfcHMWic 

5II;CC T« ^7^7 - « -r * + > 'J 
u**Ftt» x> F* *bT-^c£6^»r©fcs&&c:/ 

( b ) ( a ) xmvnhin&r.*mmm<D7 ; 7 a -?-w 30 

SII© 'J #5? * Usf-^ F'^WSWi£x> F 3? t> U7-fe' 

( c ) ( b ) iini ^577^7 - wmm mm <* 

:hfcr#«g^©:/^v--W#©3' *4BJ;»). IKS 

*mn<Dm 1 2 ©isist*. 4>& < £ 1> 2 «s©^ ^ 

(a)»S4ft C ©^©«-»S2^J{C|||ie«JiC 40 

ffi»W&4>& < t *> 1 mm-y'v a v- i d n a # y y 
s«i%£ji&tf sxg ; cctut^^^-ttf^+j/!; 

# 5? if U 4- ^ K feet XI i? UX? F 4Mt -5 * y 

Urt=f- Ftt, x> Yzi7\sT-VK£&qm<D?c#><,c-f 
7^7-03' SSXtt 3 ' 5fc»JfcI2g 3 ft ; 
( b ) ( a ) Xg-Cff 6ft&-*ttRli©:75 A v~f* 
SII©y £ u*^ F'#WgM££x> f 3< 2 U7-t' 
-e^)W-r?.XfM ; so 
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( c ) ( b ) Xg-Cff 6ti577-{7 - fflSSfWi^JBf 3 

mmaz^t z dnajH'j^^ - j; ^ russet ati 
a ( b > x 

( d ) ( c ) XflT-ff l,fcg^lK?:IIS! i L 

X ( a ) XSTffiffl $ txfc 77-f -7-- i ttgfc 6ii>fc < 
i 1 ft© >f v - 1 D N A # * ? - tele J: o 

or, g^ift{c^gtiw%7'7 4 v-f*etft£it?j&-r£x 
1; cct?(a) ilt«iSftfc^7 A-?-ttmte 

**is<J #'3? {f Ffc cfctf U #3? ^ utf* F «r^W 

M 5* V d'3? u^-5=- F^-fv-T^ot, 
y^'^^U*? Fttx> FXi' l/T-t'K i -S>^Bt©/c 
&(c:/ ; 7.'i'v~©3' *^X«3' **SffliJicieg^n ; 
( e ) ( d ) Xfl-Clf 6tl 7' 5 A 
Sil© y ^ 3? u,}- ^ F^Wg|3fi^x > F 3? UT-t' 

( f ) ( e ) xfiT'i#e>ti&, ^5 ^ -7-i^mmmm 
sntc~^mmm<D^^A^-m»<D3' mst**). m 

*flw&&sti^ii*fflg ««ajft*tf 5 1ST* o r , 

ffftSnfc77 ^ v-»«i*^tf^*|»flE|(Wi ( e ) 

xgjcwKfOTSftaxa ; 
^mmom 1 3 ©»mwsm* AJt«c»jir-5^ffi-c 

(a) HSittS^K. -T r 4- + ^y#'5?i'U^^F3 y 
liMJ^rStt* WT -5 D N A aH y ^7- te. < 

ifcliffi07"7-f7- *iJ:D £ C©7 , 7>( , -7--J;^i 
JiWSfl«S»l*W»r-rSx> F 5? * U7~fe'£«£UT 

y#3? J» U^ ? FfccfcO'y # 5? ^ U^? F'^r^W 
h . » y # ^3? ^ u * ^ F # x > F 3? * u T - tele J: ^ W 

3Wc4 : j(7 ^ y =f 3? ^ u 9^ F -e* 0 ; te J; O* 

(b) si&^^^-r s (Dicftfttj; mm, mfcm&m 
( a > iiis l- j; ^ i ?zmm*^t!®Mz®WLmMixm 

( b ) ( a ) T!»6hfc*§S£ tt S^it^»^K©l£» 
K5>l«:HftW«:«»«W&iI>i&c< i i> l ffiH©^ --f v— 

£ d na* y y fe-(Ccfc QAmLTttngatctmnft 

Bf^t^'J^^U^-? FfcJ:CKy#3?i7U^^ F£ 
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■g^ir&^jtu- yzfytzist? k-7" ~> A-?~~c <hr> 

( c ) ( b ) XgTi#6ft £-#II«D:/5 -f 
fill© y #r * uah^ FiitfrSlHi K* f ur— « 

( d ) ( c ) I«"C»<&*iS:/9 A vHWMWHBKS 

WaStt**T 6 D N A * y 9 — fe'JC J: o T HMKltiM 10 

■5. 

( b ) ( a ) r»&*ifcl*a& te^ttK^ttSKCDttS 
i^Jfc£SWlfl«c^lfc&<l>& < £ 1 ia©77 -fv- 
£ D N A # y * 5 - -fe*(C J: 0 MS UTRfi£SSCtMW& 20 
^^-«^tsig ; c C"Ct£"7"-7 -f v— 
i*-? 5 ** ^ y ?k 5? 2? w * ? f fc j; & y ^ u * ? f * 
swrs^ 7 * y =f 5? ? F-/-5 A ~?~-~Cfa~> 
r. igy *K*i> Urt?- Ftt, i>K3??U7-^«:j;4 

WOfcii)Kf^7 -f -7--© 3 ' 5j3»Xtt 3 ' 3fc«C 

BBSSti ; 

( c ) ( b ) jirnxn h ti z>-mmm<D v 5 w v-{* 

fi«©y #5? i/ u*^ FSW3Pt4*i> F ■* * 1/7- fe* 
•CtflBfrsxe ; 

( d ) ( c ) igtii 6n§7 7 ^ -wmmvm s 30 

ftfcl^ll(1gig©7'7^v~g|$#©3' 5fcJ»«fc9. tftflE 
»8§te* WT -5 DNAfJ^ 7 — te'iC cfc -y xmmicfflffi 

&2tiit75 4v-w&&&tst5r#mmifi (c) x 

HfcffiKfiJfflSftSXg; 
( e ) ( d ) XgT»6*xSaM. UfcB8MK*«SS£ h 

r ( b ) litis ^ n/t7*7 a -? - £ ttsa &i!>ft < 

£ 1 mcDV'"? A~?~- £ D N A* y X •7— fe'JCJ; 

lt. sftiRtcffl*iw&7 p 5 y v-#fiaK>&^-rsx 

e ; cc-cte 40 
(b ) Xg-rflSfflS4afc^5 A -?~-tttmte A v 
-ttBM«©Jfi»IB^c^«imtfBffi WT' . 7** *f 'J 
* t> \y * 9 F*J «fc O* 'J * \y X 9 F 

\s*9 FttJ > FK ? UT-—&lC£Z>q)&i<Dtcit>1,C&-7 

7-f-?-©3' ^X«3' *ffiffliJ«:iBg$n; 

( f ) ( e ) Ig-Cf#enS-*IK^©-/7 -T 
fill© y #2 * * F^WSRfi^x > F 5? t> 1/7- -fe* 
"CWWrfSXg ; fccfcUf 

( g ) ( f ) igti#e>ns, ^7 -c -7-Wfiii^w so 
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3nfcx*^if©7'^'fv-gi5»©3' 5f5«j:»j. in 

SHftffitt*#r •& D N A# 'J ^ fe'tC <£ r> T»MCCffl 

fiSWtt*SEMiEg?U*rtiS 0-r »a»*tf 5 1ST* -> r . 
SSJnfc^ -f -r- fflftM^dtrz^timawt ( f ) 

So 

*#6W©Sf 1 6©^^»^i3?iJ^ifitgf 
( a ) KMfl L J: 5 i T «S9Q«$tr4fnK««BHttMSJ& 

(b) (a) -Cf#6nfc»Mi^S« r^ + v-y*' 

* * u*? f 3 y »ffitfewr^DNA# y 

^7 ^ -7-- «fc 5 f#fil«?:^lWf 5x>FX?l/7 

- L- r sisis^j *w»-r s xfi ; c c t» ^ 

7 ^ v- & SSK©ig»Be?iJiC^»K(Cfflffi 

F**tL. ^y^3?^l/3f ? F*ix> FK^l/7 
— y{c«fcSWBf©fcfe(cR^7 -f v--©3 ' 
3 " ^ffliJKKSS ti?c+ ^ 5 * y =f 5? ^ U * ^ F -7*7 

(c) fxfamm*&i&?z>(Di l c%w£®m. mjsw&m 
*A F-rsx^g. 

*a&t4C i *W »if S^itlB?iJ©ititl77ffiOCMT 
£. 

Ii&l>iiiltfflt,^ s II 4-1 6<DimtCttffi 

n«#0CPg^tt^c< > TASS, 3SRfe N 

ASBAiS, TMAS, QjSU^y*-^. PCR 
LCRS, SDA^f'Jffl-C**. 

##69!©* 1 7 ©»|in*&&E?U4i*«TSfca&©# 
(a ) IIMifr S^ESt ^»^©^*lB?iJOc^»^icffl 

mw^^c < £ l affl©-y^ -f v— iDNA# y ^ ^ 

%^RR-r-5xg ; cctt^^-Kfjr+^^'x 
>?u*? Ffcct^y^^j'u^? F^wts+/<7t 

5=- F BK77 -f v~© 3 * 5RSSXtt 3 1 5fcSHWK:ffiH3 
n ; 

( b ) ( a ) xiirff 6 n * X*«&»© 7- 7 -f V- f# 
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SjSO'J tf'3? * H^WSPtft*x> F K UT-fe' 

( c ) ( b ) xgt?f* 6 ft s 7* ? >r -7 - ffiSfifcPttffi <* 
jwstt*wr* dna*-'j^7 - --we ct xmmmm 

*mw<Dm i 8 (D&mt'pa <ti>2 mmov=> a ~? 
(a > mmttezmmzmmmcDimffipmmMmcm 

&£fiW5XfI : c c v-tt-r y * ;? 

ft ; 

( b ) ( a ) xs-rf# hnz-^smmcD-?? A v-# 

SM<D U K^WSMfc*-* > F 5? ? U T - -fe' 20 

rWUrr £i?I ; 

( c ) ( b ) Xg-Cff 6n5^7-fv Hf&MtfttlK 2 

titcuMmmcD-f^ A-?~mft<D3' 5Ksa«fco. tug 

titc?5A v-wm%*^tsz^.mwm.tt < b > x 
Sfcsffifijffl^nsxe; 

( d ) ( c ) Xgrf#6n-B**0fclBft«*ISSi<b 0 
r (a) Xef^3*ifc7'^v-ittg£c£:3>&< 
£ £> 1 «© 77-f7-iDNA # >; jt 9 - -fe*(C <fc 9 Mil 30 

m ; ccvm 

( a ) Iflr ftffl <* ft fc 7' 5 A v - £ «S fc -5 7" 7 -Y v 
# u 3}- F fe «fc 0* U * 3? if V * 9 F -5>+y 

^ ^ y =f 5? ? u * ? f v--c* o r v ig y # * * 

Ut^FBi77-f7-(D3' ^JiXtt3' *^WJ(Ci2 

g$ft ; 

( e ) ( d ) xwrcn hti&r.Mmm®-?? a 

filKO'J tf* ? Ual-^ F^WSP{u£x> F K i7 ur-iz 40 
•VWffi?ZT.m ; teJ;tf 
( f ) ( e ) Xgrl#6ft£. -7"^ 
$ftfcX#gM^©:/7>f v--gR#©3' **«fc»). « 
B&iStt&W-r 5DNA*'^5 — fe'K: «fc o r UStcffl 
fflwa^B3?»j*<*s or aajftifefi 1 5 iit* ■? r . 

If £ £ ft ?v ^ v - ffl»fttt*dtf X*«^BJ*i ( e ) 

xgtcwsfOTsnsxe ; 

*-a$-r act *#ist t -r sMisnj©*! mftBucn* 

•So 
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ffir&or, 

(a) mmtttzmk. f**^V#X9U*?lr3 y 

«iacs8gtt%wr-SDNA#';^5-^ ^< 

T5{#S«R«:W»f-rSx> FX 9 1/7- te**P£ Itg 
jSS^B»«rl«K-r*Xg ; CCTi^Yv-B, 

^y^x^u^^FfcO;^ y k ^ 0 ;t ? F % $ W L , 
mvtfzZl'*?- F ^fg-/ 7Y?-©3' 3 ' 

-&„ 

Stint, 

( a ) mmtte&mmzmmwiCDmxmmcmwMtm 

Wfita&tti < £ t> l 7'7-f7-iDNA#'J^7 
— tfKi ^MliOrK^MictMW^c-/^ -f-7--#SII 

*^ss-rsxa ; cctt^7-f7-«mi"j#5! 

t>l>*=? FfcJ:0*y4<'Xi'U^7 c F%Mb, ^y#5? 

F^-7-^ ^v-©3 '5R*iX«3' *iii,Wc 
iBBStl. Ity #3? * FSWgMu^x> F 3? f V 

t-hic «t or WW 3 y 7 5)- y =f 3? ^ F 

7-f7-T*t] ; 

( b ) ( a ) HTff 6tiS-*«i«K©^7 A v-ffl 

sil© y *K5? * F^waHa*x> f 3? >? ur— fe* 
r^Jift "&X?I ; 4b J: o* 

( c ) ( b ) xfir f# 6 ti & -/ v -r v - f#sn^ ww ^ 

f^Stt^W-T -5 DNA*'^7- -fe'fC J: o r ilSiCffiffl 
W^c SKffi5>J* ffift 0 r llgfft^ ff 5 Xfl ; 

•5. 

*^©I2 1 <Dmm&'pt£ < £ ^ 2 «s©7-7 -f v 

(a ) »§a£^€»^K*ig^©taaiB^J^j|WW(Cffl 
liW^^C < £ 4> 1 «S©^5 £ D N a* y * 5 

4ii ; c c r^^'^ A v- ttT 1 **^ y #3? 

^ U*^ K*«tfc:*7 -Y v-©3 "5ia»Xtt 3 ' ^HHH(c 
B2g 2 n . K y ^ 3? 9 U ^ ? F **flHft*J x > F 3? U 
T - 42 5C «fc o r WW 3 ft 4 * ^ 7 * y =f 3? J» U * ? F 7' 

( b ) ( a ) xgr n P> ft 4 

fill© y rH" 3? ^ u ^- ? f ^rfrawa* x > f k ^ u r- « 
rWBW&xa ; 

( c ) ( b ) Xgrl# 6 ft 4 "/ 7 A v - ffl5M#«JW $ 
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titc-mmm<Dy^4-7-m^(D3' 3zm£<o. mm 
jftstt* w-r sdna*'^7- -izic j; o xmmimm 

§L$hfc?--y j^~-ffimii%^ts=.mimwifr (b) x 

( d ) ( c ) nwnmhti&wm. btcmmnzmmt l 

u x . a»iii&cf 77^7 £ i 

I; cc t?g io 
( a ) XfMTlSffl gtitcv'U 7--i(J:S%S 7* 7-fv 

-ttaBia©*iaE5tjtc^»w{cfflfflwc. y 

#5? u 5=- F *J «fc O* 'J # a ? is * * F b . K U 

ffliJfClEg^n, l£y #5? u^-^ F^Wg|5{4^i> y 5? 
#UT-iz{c<fcoT^$r£4T.£ + .X72f-y 35? i7 \y%=f- 

( e ) ( d ) Xerf#6*l^-*IMK©-/5 v-{ffc 

«I© y # ; 5? * u*? Yts&tm.zx-i' f 5? * ur— « 
x-mm-rzim ; fcctuf 20 

( f ) ( e ) JMXM h ft £ . 77^7- {*fi$t#9J»T 

aJfeStt^r 5DNA^''i^7 — fe'tc J: -? Tif M&cfB 
St*7t, 30 

(a) mmttezim* r*<¥isvtfxiri'*9- F3 y 

>B*. Mttfiftigtt**"*- £DNA*'y.X7~-te\ 4>&< 
4& lWC^-fv-, feJ:[>'i77 W'i>)K 
* ■■5<*Stt**0»rTSx> F 5? i> UT— ^%S^l/"CS 
tSS^B»*IH»-r*lg ; ccTMH^-f-r-tt. SIS 
4 ft -5«18©«SE5U«:3l«Kj{cffi«iWt?* 0 > f * * 
i^y #5? i> l>*9 FfeJrO'yxK^ Utf* F***U 
^ y #">? £ U:* F >MK:/5 -fv-©3 3 ' 

F 5? £ U T — fe'tc J: -5 r^JBr 3 ft £ * -5 * V J 5? b 40 
\r7'y 4~?-XlhV) ; fei[>* 

(b) ELfcm^*§ii&-irz>(Dit%fttmm. imm&m 

?c&<Dumxfr -o x . ±ibss 1 3 ©fSWRtfJS 1 4 

2 ©^©l»1*h*> l ^©^©TtIS©, 

ja**t«-j- ais^sM set £#m<b tzmixDm. 
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BH©ffi^ftl^Bj 

H 1 : ■fc£ffliC*5Vt 5 1*iDNA iC*hT 5#&©— 
»^f7n"ft~hr*5 0 H*, l^Lttiifc 
DNAfiRj&s (6) OiIDNAt?*5Ct^t. 

fcif If! D N A K >t® « Tiixi - X y;U*ft8c«KD#Sft % 

^BJ©l¥ifflftl^BJ 
*B^iffl»fc*5^T ^ y # 5? * 1st * F (4^10 

*B^ii#(c*it^T y u^g=- f (^■mmwxit 
n 4 fesatt-r s ) 4 «sbt>^ d - y »k- x-cm rss 

s/h-» s yr-->, 97i/^^#t5fc©!i#if6h 

ISiJR^tCB^jftjtfcflEftp 5? ^ U F [ ( a - 
S) y#K F, (a- S) NifefBtW *] t» 

*B^ii*(cfc t !> t + y v 3}- y k ^ u * ? F -/ ^ -f -7 

^ F -5 -7*^ -f v-©c 4 ftS ^ = v- 

urnim?**^ y * • 5? i 7 u^-?- Y*s&&/$.-tdim.m 

#I69J icffiffl-T S + ^ 9 * y =1 '5? i 7 U * 7^ F -f"y A ~? 
K-7 ,; 7^v-©3' IfflXlZB' *»J(cy*'5? 
^U^-t^ F*I2«U. *lfeBj(D73^r.*J^-C^iI^# 

tf 5 C4^-C s t£fe©-C&fttf. ^mfe^*|gBJ©^ 

7>?BMT„ PI*»0C5' 5S«8WJitt, KitiCfc^r^-©^ 

ffl«fttlsTJ> F5? if b7-¥itt, 
(C7--';>^Uc, ±IB+-^ -7 * y =f 5? >? Is* 9 F 7" 
5 -f v - «fc ») D N A ©f#«£tf o T '^S 0 fcZl^HD N 
MCftmisX. m-s^y A '•?-©>; sj<\5? 7Ut? FSPt>* 
#S6?j4c^K-r -5 & ©r * titf «t t,». 

*B^|H# (c*j WDNA^'J^-ftlt D N A II 
*«S4 Or*fA:«cDNA«S*^fiW-4B3R<OC 4*« 
5„ #(C|®^»Stlftt,>3&^ ^HIDNA#V^7- 
¥ (TvMfiDNA^y^^— fe'I , i'UyWfr, Ta 
q DNA#y^7 — -fe'ft 4") , aSDN ArK'J X7- 

¥ (fan .^77x • -7 yxf-yx^^DNAxF'y^^-if 
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(X F5£^~->|±$g> . VENT DNA#'J.X7- 
•fe* (x * - A > *9 > A * 5 -/XttK) . K O D 
DNA#yy9— (JKSMiStU!) . DEEP VEN 
T DNA* -| J>7-k' (^a.-^>^> 

M*«#»ISDNA#'J ^-t' (H 
HtftH&9 7/24444^071,7 FiBil©DNA 
#'J X 7 -fe') 3&Wf6ft&„ l*g»(Strand 
displacement)ffitt*Wf 5DNA#'J^7-fe'ilT 

• ^Ff-tj^^ (Bacillus caldotena 
x, WT> B. caiW) MfJl'X-XfTOt- 10 
^£"7 (7X (Bacillus stearothermophilus, felTB. 

s t ) a?*^ Raeif d n a m y 

^7--fe*RcJ £ 'SDNA#U^ ; 7--te*©5' -*3' itv 

* * ur— fe'tStt^^L/fc^Sft^^tf 6ft£„ § 
h ic , lie>l/^ K Jt© «fc 9 tt iSB&?gtt * W U - 
5' -»3' x^VK^UT-- fe*rS14**UTt,^l,>DN 
A # U ^ 5 - -fe' & fflK&£L D N A & V * =j - ft 
5. 36fc. ±IBDNA#'J lt©DNA 

tH y x 5 --t-?©®^, #(cpg^w$ ft& (^s±tBiia 
*WMIK*jt>r rua^rSttJ its. «fa<tttS8[ 

KKWttEoT D N Afflgi&Vf *> D N Al*£g£IH 

*.tt#6jMTU mmmr~~- v^^on^mmm 

%MM$-&2>. IP^iRSBlS (strand displacement) T 

DNA|I©C££ rK&ftj 
WT. *^*»«B«:SiWrs. 30 

(i ) fc&gjtc^^s+y^tfyrJ^u*? Y-y'^y 
•5+^5* yax^i,:*? F:/-7^v--e#>£„ 

WKffiMW<C*«B^I*1!rO. *©3' *iiJ:(3DNA 
IS©fflfi*«irtlr*0. Sfctc, DNA^RRJSt&tfitCx 
> F 3? * U T - -te* K <t D tOWf 3 ft Zmti* * © 3 ' 5£4g 
X«3' j£MJ(cWTSfc©t?&ft«&^. * 

© 3 • 3 ' Mmmc 'jtfzpis*? y mm i* 
iSic^iE-r si&sie^j© 3 • wj3P»(ctiiiw«:stt3 ft 
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mm s ft se)£*#«:*»i»"c mm t tt s d n a tc tx - 
y > ^Djti^^»ieM*SB*-r & . c © <fc 5 y 5 * 
D 35!? py? >f v-^^c^tt* y =f x ? u:*? 

^^TWCR (SSiittlfetf. mi 3I-K1 6 
H< 1 9 9 6^) *#*Kaafff-r-5Ct*i-C**. * 
fc> rfj|g©-77 -fv-»W-V7 F, OL I GO 

™Primer Analysis software 

a v— 1 &,±<ommv f U*^ F*ST 
Wr5fe©-c$>oTfe bp^. *Bj$i#K:*j^r y 
^Ki»i/^?FB, ^y^t'i^^btf F77-f7 
-©3' ^4reXtt3' *inBffliJic|2g$ti. x>F5??b 

ttiip y ?k k ? u sj- 7. h fej; ov 4 tcmm v&x*n>* 

^ F©l^-rtit?*o-Cfe«fc<. ^©cfc^^e*^*^^ 
iXfeffiVtfXfl'*?- H©^-rtife*s^$ti-2>o 

v *!PJ©+ ^ 7 4- y j'ut^F -/ v -r v-{c 
». -f •7-©«fg*^t)%(^iBH-c'*fiii$y # 

c©<j: *> mm y #x zuxi-Ft ^tcRBje-r 
MfrimMmfrtcw.m snfc(a-s) y * ■ k * u * ? 

F^»v y *f-X©2 fi©7KKa30 5 ^ F +^*(CS^$ ft 

y #x ^ i>* Yitf&ifhi\Z>. c ©«t 5 frfggfi y 
Ki^u^^ F*sw-rs*^^*y=f3!f u*^ F77 

fiR«, *B#l¥^5, 0 0 3, 0 9 7-^-IB 

x-mrnvtc <o-s> y^x^usf-^ F3 y>m> *s 

(>»2-OMe -RNA-CE *X*T5 £V Fl^ 

( y u> y y-- ?tt» ) *fln,»Tf|siw-a c i*t-c* 

-So 

■5 cfc 0 ^ctt»©f«g|5 y #X W^J- F5SWL>, *%BJ 

©ififi^ffi^ffi ffl-e ss+^^^yrfx^u^^F^^ 

JSl&XfliC*j^Sx> F X ?U-T-H2©Wiffif.g*WSP 

*|SB^ cDT^ffi "Cffiffl t5*j'7* i ;d5?i'Utf FT" 
ifiPs^©DNAi)TJt ; &-*IIfeb< »-# 

Sft©(5Tft©m B .r'f#/c(^^c j: or 1 U < « 2 
A*s2*ft*»^«:« 1 «S© + x 7t'j3K?Wf 

*^©73ritcfc(^Tffiffl$ ft^>+ X 7*V3X7b 
3F5 1 F"7"-5 -/V-tt#tCPI^B/St,^5^ 1 2 K^U3f? 
F^6*3 1 OOJJi'U^f F©SS©4>©* S WS L/t-^o 
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b* ^ F ©fi£ ©-7' ^ -fv-r*S. -e©i£*l2S*J»{>g 

«fc 5 «c. *It««c|*Sttlifc^WfrI5W'C*S C £#< 

Sx> F 5? 2 U 7- -tftcj: fJBfflt 3 ft£E2?>J* 3 ' ^ 
XI* 3' $MHRfK:£&. 
#»l»£ffl6l^***>©T?»&t»#. Will TIB 

dn a simmc -cfigffl-r set * 10 

*2> 0 

— fl$3£:5' -dN.-N„-dN c 3' 
(a : 1 1£U:©SE». b : 0 £ fctt 1 JiLh©Hlt 
c : 0 * fctt 1 JW±©8£t fcfc' U b = c = 0 ©*§•£• 
£l&<. dN:f^=lr-> l J^i'^^F 1 N : *f#ilp 

Jje-jBKK*s(,»ra= 1 l«±©ffis©SS 
St, b=l, c=0©+^7^'j3^U^f F-/-7 
-f7-, b=2, c = 0©+X^7 5f y 35! fr l>$9 ¥7' 
7-f?-, b=3~~5. c = 00+^-5* y=f5?^Uah 20 
9 1 £<n>«:b = 2, c = 0-5©+^^2f- 

y =f k ? u^-?- f-/v -Yv-^^mfe*lfiB^(af3i 
«cffiffl-c*4. BP*s, *ffeBS©^iicjii^^^7^y 
k -7-^ -f -?--© 3 ^sxw 3 'tRsshbij© y 

tf'S £ L/tf? ft £ 1/ < « 1 m e r - 1 5 m 

er, ? h<<tft£. V<it. lmer~~10mer, #iC 
Kt<ttlmer~5mer T*>£<, ±12— JSK. 

5$fi©c©»«. #fc«tt&<, *f6W©*ffi«:«!ffl 

9> 4, 3. 2, 1, ©J«&tJK]GSf§S#i.Bi< . f(Cc= 30 
0©«£#*fcJ5ffiS&*&J<fct». 
*%BJ ft«Jl 3 ti -5 J 9 # 'J dT 5? ? b :* ^ F y =7 A 

ti/cDNAlI (77 OC^SftS y #5? * 

U^?- F77-f7-«, X> FK 2? 1/7- fe'iCj: <0 

^JfrfcSW 5 J: 5 fc y #5? ? nj- g=- F^-e© 3 • 5f$SX 
W3- *t»ciBgsn-roa 0 mw. »§s^BtK:T 
^-y>^Lfc. ±ffi©— «sr&£ft**^tfy=r 40 

L//cz:*llDNAiCRNa s e H£ffc/S;*-ttfct|£tC 

±ia* * ^^-y =r ?t t> ist? F77-fv -© y k 
? u*?- FfflJ»3ft^j»fsn. ±ia^- y =T5c * u^g- fx 

=7 A 1 ttSKJ: <0 £f& SWcDN AiK©ffl(C =- v 9 
©AofcH^ISDNA^D-2) 0 K--y^©A 
■o/cSMi^ P, D N A # y y 7 - -telcj; *) «H«»sJgjS***j 

Jli^Cim, x> F5? J 7 l/7-t'KJ;f)*?n 
Rim, ^OTDNA^y^^—fe'fcJrO^g^ 50 
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SI6**"C * y 9 * y K :7 U F ^-5 Y v-»^ 

cn6©^7^ y 35? u^-g 1 f v-tt. 

i^XfAXtt (AB Itt, Applied Biosystem Inc.) © 
DNA'»H2t>--nf-3 9 4§i*ffl^r, *X*7 5^ 

-f Fffi{c«fc«3^tdtt?*s. */c 53ija<bbry>^F y 

(2) *«W«CffifflStl.5x> U7-fe* 

shct-" - y > i^i/fc ±ia ( i ) (ciaw©*^ 9* y 

3 3? u ^ g^ F 7* 9 -f 1 v - «fc KS D N A ©f#S &f o r * 
gSL/fcH*|«D NAicfffflbT, «MEiftSJ6*«acS«fc 

-/fciiDN a©^^©+.x y 3*5! ? L/^-g 1 f-/^ -t 

■fe'^ftfflt't, »KDNAiRNAi*P,M?nfcr 
Mmm<D R N ABUfctcftUB? 5 x> F 'J^7l/7- 
H2'H (RNas eH) *Wjfi{C^fflt?*S. fey 
#5? f U7- fe'iCB. ±IB^ffl*WT-5fc©r*n«. 

^£tt*6i}itt© y i' i/7- vm^-ftibififtM 

&C. A 5 0°C-|^7 0 "CT*©SjS-CttAJiS (E. co 
1 i ) 4*©RNa s eH**^CD^S(cfl-r5c 

i^r#s„ afc, Bfj»l4yjK.3? i'UT— fe'-cab-SrUlg 
©Hy b r i d a s e™Th e r mo s t a b 1 e R 
Na s eH (x f-fe > $r- f- i» s P^-Xttt?) 

f**jj:c>'^*©^-rn-efem^. «pjffl#(<: 

!Big<**lT<,>6RN a s e H©»#{4.«, UttW© 

s fc, *#6W©^rffi(cffiffl-r 5 x> f k t> ut—&> 

WUi, RNase H©WK©af«±I£77-f7 

-©3' Mmi&moii&mmniciEfczfi. f)ts©dna 
©iifi^^g-rsci^ieti-s©^. 

RNase HteJWStt^ v-*^ ^>f*C<ttt 
^©C 

©tt©f*3aj*w»fr5ci*«i*-r*. fciid rn 

a s eHBDNAi y^5? ^ F^tf DNAt© 

z ^ v*? F£irtfll©y * u*^ F«J»*»?W 
(C^Br-T SCifcct <o > Ste^ x y F r.*is^stic 

(3) *^Bj(cffiffl$nsDNA#yy v—fe' 
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*l£WCtt, DNA©$fgg| (strand displacemen 
t) ffitt**rr 5DNA*^7 — fe'^rftfflf S C £ ^ 
"C^S. Sfc, *S6*JtC5' — 3' X + VX i?UT--<2' 

* ac ifi h mn b , mmc r - - y > * u r t, > * wmm 

SrjgfiliS'g'S, BP^ilg^S (strand displacement) T 

DNAiioci waul £»ts„ 

*f6W (c^ffl 3 tl-S D N A >J* y X 5 ~tf tt, ±fB©6K 

tt\ • Y v £?X (Bacillus caldotena 

x. «T, B. caiftt) -fv-^JUX • X^ypy- 

(Bacillus stearothermophilus, OTB. 
s t ifftf) ^©»iltt^'^J^XJl,fHBE&*DNA4< , ; 

fc^H{*£>, ^JiM («T. E. c o 1 i tfirr) E&* 20 
©DNA^'jy^—fe'KD^-y 7?^>F (^U 

©Wfjlicftffi-c^s,, 

B . c a fct^HSSSStfifo 7 0 TJ-C* S 

C©«Mfi*©B e a DNA#'J X^-~ fe* 
». DNAiffDNA^'JjJ^-lfgtt. RNAf*i?D 
NAsl*',M 5— fe'ffitt (iMis^rStt) . 5* -3' x* 
V 5? ? b T — fe'ffil^ 3 ' 5 ' x+ V K t> UT — fe??g 
i^OCi^tltlsli. 30 

±ta©i»«^ ©#*©£§!(<£ vmmLxmnzntc 

to*SW«©ffe©#ffitcj:-3-caB8k ttfln. 
AfC^ai/cfecotiotfcK, C©«fc5&BP 
iS©1?iJ£l,T, 5' —3' XtVJiJ'l/T-^ffitt^ 
JSS-HrfcB o a DNA*" >J X =7— B c a BE 

st d n a * v — fe* ( si jtffiR ) mim tf e. n 

( 4 ) *#6B^(Cfgffl 3 nSSlK^ 777- ©fflRS 40 

#fSWCftffl 3ft£J5tS>t "j ~J y -fct*. 
v^*i"5A)S. d NTP£$WT£6©#H£ffl;*to 

>, F y x -sn y ( y mj-7A > >; > 

S t» tt 'J >ffiffi**«(dE^ i b T£WT 4 ' < » 7r-«i 

^wtcsrarc* * . ^«^7>©*^vH«w 5 mM - 

10 0mM©l5B. «F«:*T*U<»2 0mM~5 OmM 
©ISffl-C&O, $fcpH6. 0-9. 5, #«f$L< 
ttpH7. 0-9. 2©$BH©&©J&*ftffl3ti£. 01*. 50 
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tt\ 2 2mM-4 6mMOh'Ji'>^ft^pH7. 
5 — 9. 2©^?7r-, *I.Wi2 5mM^5 0mM 
©y>K*7y^A£$Wf &PH7. 0-8. 0©^"^ 

■cat, «f«cnB3£»tti^. #ir«, mt-?y 

ffiM-?#% S-"7 A* 5 5^* AjWjfttCffi 

J1T*£ V ^©?HKtt, «ft«KrimM~2 0mM. # 
tc»* b< »2mM~ 1 OmMfflglt*^. S/c, D 
NAfflWJSJ&OWrift* d N T P«g^g} (dATP, 
dCTP > dGTP, dTTP) tt, AKiUtC. *n 
^n.0. lmM~3. OmM, #(c5f g b < W0. 2 m 
M-l. 2mM©tEHt > *^ 0 ffiffitS77-fv--Ol 
», JKtS^«5 Odia/cDlpmo l-1000pm 
o 1 ©ffiffl-C* . ^FtC lOpmol-lOOpmol 
©iSH^*T*Ll>. S^tptcttiffiJSJS©^ 

tNIS 0 . 1 % JiiT© B S A , S^iSR 1 0 %«T© 5? 
y ? ;U X ;U * + F , * S I, > 4 m M WT© 7* 

h UX->>2i^KJfi*SC»tt0. 0 1%Jj(T©7'nfU 
>^T5>^S0bTfeJ:l\ C©(te, NMP (1-^ 
W2tnP'jy>'» , ^'y fep--;i/, *"y (x^u- 

«fe o . ^ y 35! 57 u^-^ f -?~<oimmmt£ 

x > F K b T - -fe'tt, ^ijx. 7vfliKfi*© R N a 
s e H&e>«. 0 /x 1 ^tc<0 3-20 0 U© 

S5H*W£ U < . #JC 1 5 U-6 0 UOliWlt* 
a„ S/c, DNA<H';.X7-feU tfiRW", BcaBE 
ST D N A# y ^ 5 — fe'fc 6tf . StSM 50|ilS 
/c <0 0 . 5 U - 1 0 0 U©«EH, #{C 1 U - 2 2 U©fflS 
H3W*U(,». lfr#(co(,»rtt*©*a«cj;-oT; 
»®KfgffiT#a^- -y F^S^€»»^^*J3nS 
^©|^(CtttflHStlS^«7^CC^ «fc 9 tC^^* v V 

r -©jfiss*j<fciyq»3R©8s»ini*iisK-rn«j:i>. i>r 

ft©J*£{ctet»Tt>. fi!ffl-r-5»3R©ffiH(C*to-e-CS 
Ifi/x „ 7 r -©ffl^^«:MJifb-r-5©tt^^©C if*, 

( 5 ) *«w©«ME9»J©*»«^rffi 
*«98©*ft»» ±ia ( 1 ) icfr^titc* y d x £7 
* ? F 7*9 -f "7- -%^>tt < 4 1> 1 H^fSffl S6lc± 
15 ( 2 ) ic^ 3 ti/c x > F X V U T - -fe'fc <fc C>*±f B 
( 3 ) iCfjk 3 tl/c D N A y X 5 - «*fi^t)#"C jOll 
tiCims. ^R^ST'tt, #«KlB©a«£& 
^ J» F 3 y >»«CB V P C Ra^Ccffit>n§ d 

NT P. T&fctdATP, dCTP, dGTP, dT 
TP©I^W(Ctit'*5„ SftdNTPtt, ft 

jb 3 n •€> d n a # y x v - ^©aH i & & ps o tc fei » r 

«, dNTP©7tay, fc£>Ui7 -7=T-tf-dGT 
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* M =f K {? l<* 9 F -3=7 A v - £ i$ . 5 

<f-?~B. fFiRB. DNA^fiWWf*flHr>Ta*©^ja 

•7-t ') =f X i> \s%9 F 7'^ -f v- SriH*^t> 

ASfcttRNAB. ^RKM*$tfHffittco*S*6«9) 
«fe9ft«M*^tfK»«:tt»KH«e«ftt»**. f'RB, io 

is. ««l am %&m<> <) ymm . fflsa 

3*) cDJ; 5 ft£f*£3fci#|5h OAuA F. 3 -f^x, Iffl 

■5 -y Ji/ x xiiii© ct 5 ft w&toim a & u < itmm l 
m-r^ctic^^xw^ti^mm^mm^x&^xh 20 

SEW«ffiitUt:tt v mBffl«5»^ft£5} 
Bjfcrftfflr t § . 3 h &c±iBi**4f {c^* ft 

Bft<. ^MrSttSiJCciSS^II, S^SW 

ffiffl^ic <fc <on 5 c ^-^©wcfci^r 30 

ft6©Wt*5t>T, ^it©«Ktt-7xy-^am, *-a 

&J1E jfc&8«$f ©fifcrtf & K. <fc 9 IBS $ ft £ . 
R N A E&*©IB?iJ£Wr £8BK*J*(I L fc^W^K 

«. ssrna ££is i 0 /tase^siBtc «t -= xsm 2 
ft/c c d n A%mm t {yx^maynm^mmrmtn 
i<\ *mji<D-Mmcmm-t scimsRNA tea. 
aag^st&Kffifflsfts^^ a v-*H^wtiftfc©-c w 

*ftB#«IJ|SgBft < . «fti|J©£RNA©fl&. mRN 
A. tRNA, rRNAf©RNA»m &£(,>B1# 

?e© r n a frtm&m-f 6 ft 5 . 
±M<Dm$mmmt<c mm s ft & -iv a -? ~ b, \m $ 

ft * ElS*ftfC T MS R N A iC T - - ^"T £ & ©T: 
&ft B# ic P&c $ ft & fe ©T-tt ft I \ Ik?" 
#S©»S R N A (CtlfflWftiMaia^iJ^ S 7" 

(#IW77-f7-) ©itii, *»;=fdT 
5 > ) 77-f7-f37> ^AftiB^J^W - ?" S 7 -c 7 v- 
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■fv—ofiSiJ, #m Wft r - - u > 5 ta#> 

< tt 9 * # '5=- KW±r&«) , * U 3 5? i 7 U^5=- F© 
^QMs^iP 6 , fiF * L < B 1 0 0 5? U * 9- F tITt 
* 0 , JEKlSf * L- < » 3 0 K ? u 4- ^ F WTT'* S o 

n a zmm t l tc^momms,nm mm*n *> mem 
mmm<Dtc&(D-?v a-?-l hx&mrnte**^* 

coje^fty'^ ±fB (1) (CfBW3ft/cttW 

r&ft«#0cRR5Ettft(,:>. 

±K©aae¥Sj£«:tf!fflsft*aeRi rna 

%mmt btcc DN A ^-JSrStt^Wf -5*>©-C*fttf# 

tciEseB ft < . miih y mmmis. *> a >i x 

(AMV RTase). *Oi-*Xsai)fi 
A )VX&%3ffim&ft (MMLV RTase), 5 
■7X»a'5-f;l'X2i^Si (RAV-2 RTas 
e) «<r©^©iMK^^3&^f e.ft-5o C©B 

#\ assE^igtt*#-a-j#-3 dna*^7- -v^im? 

^Cit.t*S„ *|gBJ©BW©fcas&ic;B, 

X)l*ffl®S3feDNA7f?yy ^-42 (T t hDNA^'J 
^-•fe'^) , ^14^'?;bXJl*fflKS*DNA^>;^7 
!|#«:PBSgttftt»*J. Miit *m 
xh$hbb6*d n a^ - i) y ^— fe**w* b < , 

B. sti*DNA^'J^7-t* (Bst DNA^'J 
^5- fe*) » 36KB. c ai*DNA#U.X5- K" 
(«T, Boa DNAjHU X ifBt^f a) 

mUt. Be a DNA#'J^7-t'li, MIe 

TrimRNACDnycflKS^fiSE^WHMO&J&se c DN A 

*&m- %> c t ±m(DMfiwmmmn^t 
zmmb, ^mm^mbxi^mm^^>x^mw, 

*«t<BW©S»*»*it?*4»^*s*S. mB, g 
i*t*I©^V AD N A*fc?3PSrt-a«MfflBW*i|MI-r 
SJI^KB. SfB WcDSSE3»J*^tf D N A Wit*® 

fcif HsD N ABfW-*»Mi Ufc#»|IJ©&M©«M6#ffi 
5Ci*ir*5. 1 SKS ©ifiUXSB^BJ 

(Durnxmrnz ftr & ct < . * ^^AKDSinHB^rs. 

WitfPCRStiftSiitfeJ;^. C©ISK 
fflBLt*J<Ci^-C?5. C©cfc5ftX'^ A 

mztiitmft*fmt Lximtzm^ca. mm-?? 

A "7 - ictfm § ftfc1$3t©*SE5>J% s *^ ^ * y 
=r 5? ^ u * ? F 7 - =y i v - *ffi^ ut*%bj©^^*i 
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J}&*mn?2>Ct&-C%2>„ ^fttofe_hsB©J:5ft*5F 

jE.(Dmmmi\* 5 ■ miasms ntc?? a -v-zmm v 
tcp c R&*mw<Difmcffl.&-&t)-&nt l £. p c r-cph 

m 2 titc D N A WKZmm t b fc*^©?? s«c <t &m 
BWJIBXStt, 1MB limits H«©iSSI2?'J t tt« 
M^Kftffl©* ^ 7 * y =f 5? * U * 3 1 F 7' 7 -f -7 -vm 

wmmcm or , sRie^j^sa^ttiipiT 3/c&©# 
aw77 m»**4*«, ^#swic 10 

577 -f v-*f *f UfflTS C t ic «fc 0 , a «©«&WJ 
teltSW^ ^ C £ft < 

^ifipIT SCi # -5. 5? i' u W 9 t> Tis 

?X ytr — (Nucleic Acids Research) 4^ 
19f. 3 77 8-3 78 31 ( 1 998) KIBiK© 5? 

imn^t & ^ > za-/? a ?-^«itsp c r 

?£. (Genomics) 111 3^. 7 

18-7 2 51 (1992) (ClBiB©* 20 

lim^^ -Yv- (Degenerate primer) §It,>fcDOP 
-PGR ( Degenerate 01 i qonucl eoti de-Pri med PCR) 

m&mmt i> c tt,c j: o ^«s©»MSig?riiiti-r2./c 

#£60Ji©Mi£ie?'Jii «*ffi*3SW s t»^tc ±f a© 
-© ^ ifmmm-r & a v--c*t ms nfc-r^-c © 

■5. TTftto^ 7>^A7'7-{7-^ii7 , 7-fV-5 

±B»BtfWiacKffll,>6n* D N A aK V y 0 
KK?fttitm(cBUe«3n«cc»3»s. I SDN A*' 

')^7-fe' (7tIlDNA^^7--*'I, ?U/^i 40 
Jt. Taq DNA^'^^-^i) . aSDNA* 
•M-5-~-te* (taa?W • 7 'J Xft*D N A^ y 
^7-i VENT DNA#'J^7- -fe\ KOD D 
NA*"^?-**, DEEP VENT DNA^'M 
5— fe*) M#a^H StDNAiHVy 5— ORi 
7/2 44 4 4^">7U? rt2*£©DNA** 
m&m-fhtiZ. *7c. 4>ft<ife2ffiS 

odna#'1j<7 - *ffl#£*>-efca£'8!. wak £ 

#5 Ex Taq DNA#'M9- te* (SSMt 

R) *Sl>8KOD dash DNA*'y^7-t* 50 
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(3K#«ftiJ4) S¥fe*fjS«:«fflT?*S. B. ca 

fi*DNA!p'J^7--^ B. s ti*i*DNA4<'J 
^ 7 -fe'R^t D N A# 'J y 7 - W8D N A # ■) X 
^--fe*©5' —3' x+VX^UT-ifvSttSr^Ofc 
9" N DNA^ 1 ;^ =7— if, Pfu (exo-) 
DNA*'')y7-fe* (^h7*y->ttS) , Tth 

d n a # y x ^ — fe* (m^*sa») . t f 1 dna# 

Sfc, PCRtfiUBrM-Cct^^itllDNAttlT^^lfe 
BJ©M®lS^iJif ifs?j &©£§M £ T tSi^SS 

teffl ^ h -f A <d 5 -*^© T - - u > i^fi a £ © 

rate x^-d-- iPf tf nsEW^*Rtt s 

©^ttfSTj&ffi:/^ A v-?r^-rS©*W* Ol^„ 
T B » ±l2©»a^c X -if - & 5 *B 

^s&s * s . ©*§£*ii at x ^ —it - ^^id* 

p c r k j: -> x*mi<&&9mBffi& <Dmm ttmmk 
-ftmcDmrnt ox&mtzttw-czz. 1 ^<ommt 

UTB. 5' —3' 73l6liC±12.X^— *»BJ 
<D«lWMB**ffl 77^7 -fflliRc>*ffi©^^i@ffl "/ 
5 -Y -r-fiijlSWt 5 -f =7 A 7"§fflUt . ^tbmm t 

^(DmoDmmtmmy'^A^-mMkt, wz.& pgr 

ffi© <fc ^ *«fflWWI*j^Dfc*©^5 ^ 

±l273r£^c J: 1 #86 Ltcfy ADNA^PCR^?^ 

mRNA* 6Mte^S)S-CiilM 3 tltc c D N A © «fc ^ Sc 
— «SDN A©l/=>-rtx*)^*^(c4st,^-r«MD NA i 

*IIDNA(C^tt-r5IfI (f**-^*-) *JSU/cfe 

©^iiicfaffl-ctSo 

* fc, H^*s P C Riiti^J© J: 5 tta«tK 2 D 

y>y-r iDNA®»p,ft5 oa« 

IS*tf < T fe*^BJ©^IB?iJ©ifiH^£?:Tf 5 
Ci*st?*S*l^*s*S. £6tt\ RNAS*©I2^iJ?r 
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DNA*';.X7-^«ffl«Ci{Cj;f], RNA^S 

mt Ltcmmmmstt. %&m.m<<c£ix*ki&utcc d 

N A *mmc L tc D N A if «KJ£ £ 4 1 «ffl(D D N A # 

y y 9- fe'rif ft ^ c i^t?^ -5. 
±f bum©* $ « . # ^ ©KM-* {c^tc* 
shs*", * im w%m<D+ft tmwp ft < 1 1> k 

*«SO*ffiB. iSDNA #r3e|RD N A ©*§i^, 

^tit>&mn> x—mm t & c <t «c «t n mmD n ass 

-f v-<OilS^*Dl«l(C § t±-2>o -*iID N A** 

n'X^bjff £«WWCij&£ 3 i± &/c#>&C 

«, *ffi£l^tCpH£<8TS XfB© 
cfc 5 *«D N A StgPft-r SXS, fe t < 

tt> »RNA©^, jKIe^¥SIS(C J; ^ c D N A 
(— #!KDNA) ^liMfSXfl©^ ^S&fTFicfc 20 

^M^toTfCJKJ&^jitT l> * C £ 5rSBtf £„ * 

[ 1 ] gfM£ft£DNA£4>ft< ti> 1 ft©* y riK ? 30 

[2] 77^v-©3' *^6HMDNA(CtB1ie«Jft 
D N A©#«JgJ5&*tf ft 5 Xg ; 
[ 3 ] x> F* t>l>T— W,[2]"C#ft$ffcDNA 

il*^ow-r*xs ; 

[ 4 ] [ 3 ] rWWS tofcSMft© 3 ' jRS^DNAtt 
ftSfS^tfft^ £PH#(C > [ 2 ] T'fflSStirfcDNAlI 

%&m-r s c <t ft < mmD n a h»mz « *xg ; 
[ 5 ] [ 4 ] ©iit-s 6 nfcx^sj* y ?! ? u^"^ f 

[ 3 ] - [ 4 ] ©Il^iD jlTXfl. 40 

D N AsK U y 7 — fe'^rMffl-r* C £tcj:«3 (Wttf 
3 7°C) -C*>SI«iT#S3W. MKttiWf (*> 

0HA tf 5 0 °C«± -c\ 2 6 (C tfiR tf 6 o °cm±-eH 

firr*ci*i-e**. c©»£. 7 7-f7-©^aw 
dna*'j^7 — fe*©f#sttfers)±-r *. $ 6(cig7fiS 

i&bOTtt, iM«s^Sf5*5J;CX^iB?IJ©ititI^»i^L 50 
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r tf ft 5 flgfigfe wtst? * »j . ±Mmmcmmmm*m 

t>it X. . * * i > « iSagafffitt * W-T -5 D N A jK y y 
7-^ftllt, RNA**©6ffi?tl*W-rSDNA* 

^mm<Dm 1 ©JBfilK. -*«©D N A t b 

f ft tj % . M^ia^j^ifiti-r * tctb<D^mxs> -> x , 

(a ) »§y<hft*Miti3^j^igs^©^ais^j©-gPK 

a** <) X7--¥KJ; ^ m bxiMmmammmnv'y 

* + S" ; * ;5? ^ U * ? F *J <fc t>' U # 5? f V * F 

5* V 35! £ Usf"^ F^-f7-t*oT, K 

•J K ^ U * ? F tt x > F 5? i 7 1/7 - -fz tc j; * WBt© fc 
feic -/^ © 3 ' m%Xii 3 ' *«M0CieS3 to ; 

( b ) ( a ) xerf# h n&~mmm<D v u-?~w 

mm y ^ K >7 F$*g|5ffl;*i> F 5? i7 U7—fe* 

( c ) ( b ) TMxnhnz>y^ j^~wmm$mz 

IfeStt* S DNAf'jy? — fe'&C «fc o TSIMCCfflffl 

*„ 

*«W©»2 (OJBStt. -*SI©D N A?:»M i L 
T, 4>ft< ife2«S©*^© + ^ ; 74-y35?5'b3j- 
9^ F -C v-*ffli>tff ft S«HEW©ittt#ftT?* 
•5. 

tfttofe, 4>ft< th2mm>v=> A-^-^mb. 
mmffimzmm-f&tctbvif&xiib-ox. 

(a) »Mift*MK^K^©S»IB^J©-g|«c^» 
W«ctffliWfti!>ft < £ t> 1 li©77 -{7-iDNA^' 

y jt ^ - -fe'tc iwiit ±f e»Mcc ffiiiWft ^7^7 

f U 3f ? F «> x>F*?UT~ te'CC J: -5 W»f©/cfe(C 
7*5 -i "? - © 3 ' 5jii8X« 3 • *»J(Cieg 3 to ; 

( b ) ( a ) JMxnhn&-mmm.<D7v a 

fill© y ^3? >? FaWSP{4^x> F * f UT— 

•cWBfTSXS ; 

( c ) ( b ) 1MX% 6to*-/^ >T v-ffisaws^jBf 3 
to/cr*IS^©^7 Yv--g|555-©3' *i*«t»). ixa 
SSffitt* * DNA^'U^7 -- -fe' tC J: -> T MStCffiM 

Wft «ME?ij*f*s b xmmrnzn s jmx $> x , n 
§i$ritcy-5A^~{mm%:^&-m$mwi& <b> x 

StcSRWfflStoSXS ; 
( d ) ( c ) XSt?f» 6to*«il L 
T ( a ) Xmxim 3 tofc 7 - 7-f? ■- i »S^c S < 
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£ i> 1 a©-7"v U X ^— te'tcj; 

fl ; CCV ( a ) igtSffi § txtcv'5 A v--£ «M& 

f* * ~> y iK 5? * V * * F 4s <fc £>* U 5? ? b * F 

r v KytfK^u^g 1 Fttx> K5?*ur--e«cj:s^j 
WOfcatCgE^ v-© 3 ' MmXU3' «lit|B 
isn ; 

( e ) ( d ) xmvnhti%>=.mmM<D7z> a io 

gig© U 2? U:t=F- F#WSI3fi£x> F 3? £ U7- 
r^KTTSifl ; teJfcD* 
( f ) ( e ) IltH 6 ti S . 77^7- 

■*iStt*Wr -5 D NA^'jy^ —trie J; -o r»M(Ctl 

»43tifc 77 Y -7 - ffl4M&3tr-4ttH*M*s < e ) 
IIKB SWffl 5 ft 3 Iff ; 

5 c £ ^mmtr %m$m*i<Dm%t;m-c& 

20 

43HJ|J<D#3, fj?4©SS*!«, -#II©DNA3M 
LT— #SftDNA£TSiffl#iffl©fftK:. 3K-3)s:|iDN 
A?:»li bX^tl^nmi , IX »ffl 2 ©<»l*i©« 

S6iC, *^©^5, m6©«J««, RNA%»S 
£ 0 ZciMKWlStc J: 0 —*m<D cDNA^ISWc 

#2 ©,«ai©^i2^j©wi*tf *>-fjmv$>z. 

4-? FT/^-fv-^^ftHSO/c, g|§!l£fcS$M5 r !!(t 
tffltWfc D N Al«© c £ £S 9 . 

#m?>j £ w£ $ n/c ^-fv - immvffifs, § ftfc - 

©HSmNAK!%DNAiCtBiiW&*y 9*y=fK*U 
F^^v-fcTx-y »CDNA*' 

*)£I^D N A©£S|f) ©KWKao-ClSfflDN AtCfBfflW 40 
&DNA £f#fi£#T-:$itDN 

a * ^br -r s . x > f * ^ u r - -mtrnm—M^ dna 

SCfM It 7* y 35! V'=7 4 V-Cfl © >J 

zK* FS|3#©3' *4aHW*WBr-r-53&s. Cft« 

l3©-*iS DN Ate 7 i^Aft&x + > *B3R £ L 
U =f 5? F-7'-5 -f'v-£»§yDNA©-*SlDN 

a* js * se< t $ # & £ # *. e> ft -s *K mmm mm 
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DNA*'^7- if *5 — i> i7<DAo fc r. D N A © ~ 
» ^©3 ' *4Sfo&>6 D NAil^HfflStrilrfc^^ W 

y 5 * y =f k ^ f 7'^ v- £ , g^iS^fflfflW 
ftt>5 1 «©+ ^i^^'J^^l/t^F^ -f v-© 2 
10^7^v-4tfflltHit^Ci*st*^ C© 
--ft<OV^ <i-?~\Wmtt£%> D N AMtC|g£l/ 

«ajftjsi6«c j: o t mm v temmmms u s mctm 
w»77 -f ^-(Dtc&xDMmt Lxmfe-cs &Ct 

itm 6#>-C*>S 0 C. © J: 5 (cff@UtVifA|-r 5 C £ tc J: 

ffi%njs-r4»^«:tt v r*«SD n A*^tt-r*sr* A: 

ttf^^C, +^7* l J:iK^l/tf F^ -fv-, 4«© 
ft + ^'j^i'b^fFS^i (dNTP) , DN 

a*' y x 7—fe**j«fco*x> ]rntf \sT-—&*ms&ffi Km 

±13 (2) CClEjiStifc^O^. C©^ic*5lirffi 

U 5f ? F gP^CC i > r WBt-T * J: 5 (C JttR-J" 5 ^ * 
T'*S 0 #CCW$L/< BUjHx 9 l>*3- F©3' ffiijr* 
$6CcDNAzl<y y^—fe'tt. --^f©A~>fcDN 

*«W {Cfgffl $ ft S D N A y * =7 — tf tt . - 7 ^ © 

ftfcDNAii[©g^*tf ^i^w^-So -e itisac 
£«g^ftlI ; &»^l?t's^14©&s5 , -3 1 x+v5? 

A ^ y ^ v — fe\ fiI^.(iA)lfflft*© DNA*''^7- 

i2* 1 ©x * v 5? 9 1/7 - j e / xm^mwT& &?i<sym 

K\ Bs t DNA#yy^--tfS*©|5IS©»rJi- (x a 
--f>^7>F^'ft77'xtti) , B. cafi*©B 
caBEST DNA^'J^ 5— (SSi&ttM) #W 

2. 0 (*H^'^4-^5*^tt) . (Gene) W9 

7 «. 13-191 (1991) IBtS©T 5 DNA* U 

y ^-moti -e ©rStt* s itS * Pi«ffJ©f^»n 
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^KfSitt. &I?I©KJ£iflK*£{b3l*?\ §X 

-rn©ts^{c*j^T «> . mmom&tifci. ft & «t 5 tea 
K%ift5e-rs©tt^^t?*s. io 

h y >i?^>^-©U-^;l-?r^LTlU6§nS 0 f#tc 
PMST?. fe©t?B«ct»*s. ±ie©<fc 5 KWj»t£©S8ft* 

Jiff* LC»ra&Uft». mz 0 °C~^8 0 •ct?*o . $ 6 
ft$f £ 1/ < B$J 3 0 °C~$J 7 5 °C-C* <3 . mctffg L> < 30 
B. tt5 0'C-*J7 0'C-C*S„ WfCftfi^ftTTStS 
£ff 5i#£icB. flt»-CSJ6*tT 5m&£<0 &g&&©ft 

Hfc77 •i'-7-©ie^JSD £ s$©ig^cc-o^-cB, ffl 

i«, ^©TmM##Kl/tfei< 1 *3t,>Brfi85© 
7v-Y-7-SftV7 K OL I GO™ P r i 

mer Analysis soft ware (eeLM 
m±M) %ffifflUT*>J:(,». mx.it, *^©^-®C*j 
t,»TJK&SSJK£ 5 5°C*>6 6 0*C£>£t,>B6 5°C(C|g^ 

B. #{cns^rs*>©-eBtt«,>3&J. M*.\H2z>n>* 
?F~1 0 OJffl/t^KOSJ. ff*l/<ttUJ!? 
bsf^ F~5 0 K 9 utf* K©«<*, 3 6ic»$ b< B 
1 5 F~4 0 5? K©fi§©7'7^ v 

* 4 . C © «fc 5 tCKj£i&K*± tf SCiOxJl 
*i L-TB. ^MDNA©-^ISifi ; &fJ?^-C't^Ci^ 

jjfa©ttiwa#iisns. *yt. £M£©iw**jMrr 

•5t»^K:*jl,»r*>|5ia©S»**i*S. K^IIB, ftl 0 
0bp^2 0kbp©tlt l ?e,(C|j2 0 0 bp- 50 
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$J4 . 3 k b p ©iSH"C. # tC^j2 5 0 bp-,ftl50 
0 b p©lBH"CISes66tl-?> 0 

DNA*y^7- fe\ mx.it, BcaBEST DNA 
# U y 7 - fe'^fjffl U tcW)€i\ RNA*>6cDNA*H 

©if*g*ffltetciUfrr5C&#tT?*-5. S/c, RNAiP 
^oDNA'feWIK-i-SXg^SfcfiS-Stm^ ^©*« 
ft(cDNA) **»W©^rt£«:iraiDNAitr«ffl 

i&sm. mx immz&m s a-fc o sj»«a*(ST 
fSi^< $n*3&»©i,>-rn3&»*-e«oiisns. 

0 1 B. — *IKDNA=?r^M{Ct> 2i©77^?- 

*ffiffl-rs»^©— ««*si^uyt*>©r*s. &xs 

^Tiafc^t'*^ SIlttffiT. iSERLrtTfon* : 
(1 ) mSLtttZ— *^DNAi^7t'j3Xi'W 

(2) 7'7-fv-©3' *^6DNA{#ftSl&*fT^ 
t, \ 77-f?-- f*S«*«r * £ Xfl ; 

( 3 ) 7'^ 4 v-tfi© y j|< ^5? >? V** K^tSt *SPt4 
^x>K^^bT—fe*4ffl^TWifrSX?I ; 

( 4 ) ( 3 ) ©$J»r U fcSPfii «fc f)DNA*'')^7 — K 
J:*)«B»T-5Xg ; 

( 5 ) ( 4 ) ©IgTi#6to/c»Mfc<£Ol?£;* nfc^" 
9 A -?~-i%m%.fr 6 tt Zrjffi. D N A AM 3 ) ©I1(C 
WKfiJffl S ti. * /cjS« U fcB»i«5&s ( 6 ) ©Ig«S 
©SJSfcfrJffl^nSXg ; 

( 6 ) ( 5 ) ©:ni©a»i L/ idasm&mm. tor 

( 1 ) trntaZtV^xfl*** F77-f7-%7^- 

(7) 7*^^v-©3' 5fcJ8*»6DNAftgKJS£ff& 

(8) ^-fv-rfioyjifx^u^-^ F^r&WT^iMi 

(9) (8) ©^WGfcgflfficfc') DNAjP'J 

«fc»5«iaBir*xa ; 

do) ( 9 ) oxmvn 6 tifc»M*j ct y-m $ nfc 
■7-^v-#s&tf>5 (8) ©xeKssDfjfflsnsx 
s. 

DNA tmm. ©iS^-B , — *II DNA ^©^tt 

MJi©f^> *n*n© DNA«*s±iBxe < 1 ) ©»m 
(c^5 0 seor, nhtiz>mmm<DWit. -*«©d 

NA*»S«c-r4»^«fc»)t>^<. SfcifiH^©^m 
*JM8 ©«!MBW©WIK5f8ctt - ttMEW©«MI*« 



(IS) 

35 

*fc v ^mm<Dmm.Mm<Dmmm. in sit 
u mmm>m, dna^^'oj:^ &wifHf*±r© 

So 

*M© D N A 4Ci # njfl&& C i 

7t'j3 5ii'l/t?'F^7^V - ^^fflT S 10 
^-fv-*ffll>4»^-tt. — #©*y^X2l/:*? F 

-f -7 -S£tifc£©»c*f 0 rasijic l r iSitasife* 

tffr^ ^t>i5>ST>'>^ F ') yf (imfo) -PCR 
fc*»©«*s. {fc£©iS£aJH U/dS^SieJt^r® 

WJtt&S. 

*!6B^©^SH?U©«l^^J;ti«^«Wtc-e©ffl 
till* a W t> I >-#§«© D N A 5Ci55Sf 20 

■T S/c*©-*iMD N A. «W«ilteffi©fc«>©— *:fl| 
DNA7"n-^ s /cjifiJKP c R?£©fc#>©y #x - ^ 

©<& > afe S O tt T > -fe > X SE?>J©# & igtR t, r tfifl 3 
#sc£#«jf!&r$>So fi£->r. ^w»Hz>xia?u* 

&*fflr*s. 

J*6tC. ^BJ©^^ie?iJ©tfltI*fitKtt,SB#W^S 30 

§a©su;«ffiffl b rit«Si£;*jitw sci #r * 
So i/ta^t:, mztmmm&micimzti&wmc) 

njftWA««fi3&SBj«B-C* So 

v-<OfiJfflS»tt. SHlOOXt?*!). }£*©#?£> 
#|R'£ P C Rffi©fiJffl^Kib^T 5 1 0{glS< T 
SCi^r-^So 

( 6 ) *lfeBJcD^ie^J©itig^r£©/ci*©^ y F 
^"JUtt. fifj£©S&l -^6©?j«ccfa«©^«ie?ij 40 
©«» tSfrSctcftffi §hW?F S o 1 -o<DMW 

or . IRg^JSlSic fcW2>DNA*'J^7- iz'te <fc 0*1 
> F X 9 UT---^'©{£ffl©/c&©Jg^#£#tf C 
mi-TSo $6K, li^Stt^WTSDNA^yXv 

— a . x > f x U7 - ac h mcmm.mm.^mwmm 
itst**v v^mmummm^m^tih. &s 

J;OV*fc{ix> FX#b7~^*%f§^r*(Ct£-orj§iR 
0- «fflltfe<tU 0 <*6tc. RNA^SiTS^o 50 
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<DMW$%.fcfflUM*-£&-C , k>J:l\ DNA^'i 
Hz'tt. ±IB (3) IBtl©*%BJ(c«ffl3tiSDNA^y 
^5- fe>6SlRf SCi^r*S. $/c. i>FX? 
UT— fe'(*. ±SB ( 2 ) fBtS;©i> FX? 1/7- 
jlJR-rSCi^-c^So Sfcic. RIIg&S)£M*»£ 
tt, ±13 (4) mm<DJxfc^v? T~-Zm*:^-?&i><D 

±ib r^#j 31**9 F©fTO& m« 

s» FJ^©B*9ISH»88W«©«a\ * f F fCgsttSftfc 
©* s> F 

tt»4»©««WE»©*ttJ*fT5ci*"r?*«. SK^W 

(a) ±gB©#^©&^SS?'J©if iPl73ffi(C<fc *) , 

( b ) ±IBXg«:«fc 0«WISnfc«IB9«il**tH-r*X 
a ; 

±IB^ffiW«Wicff?S-rS^©it^©^tH • £ 
S(cfiJfflfSCi^r'§So T^DNASfcttRN 
A^©S»*^tfSJfi6tt©*4 * SK*43&» 61t3e© 
»£**fcia • ®T5Ci*ft5„ |frai©Wf4i b 
r«, iRFJcRBjettaoj&J, «it«. ^jfii, ifii?f, a 
-=>-h, X1£. JBffffKS. ARK. fili (« 

%®mMm®mwRVMm®mwm © * 5 

15^4, ^-fp-fF. ^Y;i/X, fflffl. *b*. tit! 
5«c«flfe«36««X*> L/ < ttJ8S*sLro*Dj«ett©**K 

^ ft^m * & t>r#6tt©& s t> h «F3e©ae^f- 
**ftw • ^s-rsc i^r^So S6tcw*«. •f-fp 

-f F\ ^-fJW, il*4Wi^©ft©^4ft^ 
^©'^©JieT-*^-^^ FifSCifcUciX K 
te^offftotiici-jt, f^tfJCD'i' -fn-f F. «i> 
^;l/X, «BSf*4i>tt-e©flfe©f!t^ift©?¥aE4tft 

^©3tfE^§£©«SiJ^SeT©#SiM«^*P-<Sfc* 

tc*»w©^s*ffifli-r* c i fer* So xiB^tBffi© 

n a © o -r ti *> nfiwmizistm-c * s . 
±ta (b) ie«:tt5«ai©«attwj*ffi. WA.i£KA 

i©^ A -7 U X" -f -fe*— > 3 >(C J: S^tti^^rffi 
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ffl-C^S 0 C<Dftfi, ±12 (a) IgSGfc^rait^U 
F^fflTT &t £it<£0«Sjlt/©#Hi£^J§£-<r 

&%4mrM3ftfcUtf*?W*?-l : (RNA) v'u 

- yttzzwvmmjjmic&mtz cims. sis 
Na s e wmy'u- -f^^ma ••5„ c©te*, -/a- 

^±©®^»P B 1©lig|li^it^ L/ tM3l*SM 6 ft 4 J; 
StCfc*), nmim<D&&%%aZZt&~e'&& 0 RN a 20 

Wc«fflStl*«3ft«»4l/rB, m«v 6 - F AM 
(6-carboxyfluorescein) £ T AMR A (N,N,N' ,N'-te 
tramethyl -6-carboxyrhodami ne) £ ©ffii^ftti 

$fc*ffe0J©ifiH*ffi-r-tt, ftfflf 577 Y 30 
J:^gK©iiif§l^£f#^ft5t£:#>6. ffiiS. 

ffitcflefflsns+v h#si«3fts. me*» r± ±12 40 

©*^BJ©^MI2^J©tf ifa73&©fc&>©+ f h ^ffifflt" 
*C4*Jt?*S. Sfctc. ffiW^«©Wi^^ffl1"-Sfc 
&©*y ^t'jn'j!? ? F ^ y V", tfigsftfc 

©$rJt£* 5 ^ F *^©Bfflffl#±©BrJ£©&JsS* 



#fF3 4 3 3 9 2 9 

38 

r'*f], DNAvOarn* (DNATU-O £fePf 
±te'— > a >£ff 5 C £ <£ <=fc 0 , ^111^4* iC??fi-r 

nfcDNA &ffi*w&E^*iri-a*M©#fc*ii' , <s 

SIt?§5Ci*P>, DNA^y ^ttite^-©^ 
3KW«t^SES* 5 1 > tt ££UB*t * fFH Wtc Jjpjl $ -i± 5 ^ 

W 0 <fc 5 £ T 3 «raigEK«ctfflilW&-*ill D N A jWJrSB 
©M^fc^JS^TH^b^ft/cDNA?- v tlW 

±IB©«i;5(C. :*#PJ§©£ffi(Cj;9Bfg©DNA£— 
*«CE)««"Citttr 5Ctm^. **«&©«»#£ 

C5t/T#£>ftfcDNA> K fcfcjlft 

WiC^WfSfflll^r&W U&t,>— #11© DNAB, D N A 

» ^±{cHje-r s d n a «#-£ br»®ccfjfflr >s 

•S. BP%> ^BJ©73ffi«. DNA^^-/fP®{{C*J^-r 
»T3e©«««:S5K3 HxmmtTZ D N A 
S£L,-r$?«CftfflT'§-5, D C 5 Urf#etl/cDNA?r 
W7£©Mi|K«CS?iJ$ttr@?ET5fi{*BWtt©fe©t:- 
&ntf#&C|5K£»& < , i/^X, 7"7Xf ^arcfPM 

$ ti fc« t^©fflft©flfe . - F a -fe >v u -- x ± -i p > « 

*>fc o r ttfift]©1S®H^<fc73^ffifflr * ±IB© 

-*MT. * Aittlt^^f© DNA47^->h> 
$ € fc 5 A -eH^{ b 1/ T 4> «fc t> o 

*^©*1S tC =t 0 if ifl $ ft /c D N A Zm'MfDffimc 
S^>J 2 #T@^{b b )^SKH5tfb!gJv 1?iJ^ ifDNA? v 

BJK^ £ Jgfc&S if . A-f^<;^ te*- 2/ a > %n«rr s 
*«W©^ffitC J: <3 if *IS ft/c— *II©D N A*Bf3£© 

( 9 ) *&9§®8ito:*dtSt&£& 
±12© «fc 9 «c . *«B^©-ii#(c «fc ^FS-cjlJgoJ^ 

BflSoMK^StJS-r S c -5. P C RSt?{*S)S 

asox^-^ttjwtwfP^uiB&M (as> 2 o o u 
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1JJTF) tcffifcft. Xtr-fl/T? — 

nmzm m s-escitctc **©&«£«£-*- s c t 
#njfi&r * £. mmftmt 1 momm* h $&<oim 
m.&Hfi&i& sn, $ 6 tc c n 6 ©*afi§«»^- *mm t 

P C Rffi© 5 &1®*&S8t. jBR&SBS&fc 

*mW(Dftmz> ±JR<DDN A* v7KESS.it 
f &fc&©DNAfrM-©J;^&^ffiS«. #>07cS(DDN 
A»rJt£&*&TS:#££LT*rffl-C**. -Tttto^. 1 
oODlftBI iottt, SM>6&5J£i:fn? DNA KJt 
CCf#-S t £#s-C£> JM©9&«£ Urtt|5fi6tifc«ffl©-7* 

*W*xs*JB*^*>-&r*jlrr*c £#•*?£&. m 

tf, 7.9\s4v>7 TisvX *)■*)—?■ (Nucleic Acid 
s Research) §12 4^ 1 9-f, 3 7 78-378 31 
( 1 9 9 6) «CBB«©f ^KWSWT -S^ > -C 

(Genomics) Hi 3#, 7 1 8-7 251 ( 1 9 
9 2) tClStS©ffiS^'-5^ V— (Degenerate primer) 
^fflt^fc DOP-PCR ( Degenerate Oligonucleotide 
-Pri med PCR) & iClr? # v KB 6 *l/c«il© - 

b r * 6 «9> S «JK©f*£!$a*iiMI?- SCt^t 30 

*-5o ?6(c, iffai©' : 7>^"A-7"7 ■{-?-'pmm7' : 7 a 
fficmm 77 ^ v-*KH-rn«. ±ib©dbt? 

f^SSnfc*6«9>*»SlSK«:-3l«»r 1 1> U < 
©7' -3- ^ v-r*^®«lWlWiSl6*Stlt-i"-6 C £# 
T?S4. c©<fc5tc. a«j<c»S*5»©ilS!xa<fc*» 
9i©*ffi*a*6*>*tH*. £«SH©DNA»r#:£fi£3fe 
«t»5 fenfire, -XMic&felr&c 

W*.?* F&%ffi2-tt2>tclb<Dr#.mDNA> BW© 40 
©IS^&PSUT Sfcft©— #IRT >ft>XDN 

W©««©«aS*Stt. ±K©«fc9fcESifl3»»©— * 
it L < «-#li©1£K£7v»c»f a tcitXDftm 

£o-c»sn?*s. s^tc 3waH<o*sfe-c». ma 

£ttl*3-C©$MB&fflHW-r 4 J: 5 & d N T P ©T7" P V* 

^BjKi^j-tifffl^n/cDNABfitKji^©^ i» U 
^ RCj; DfiJ&;*ft-5>fc#>, tfifs3:tl/cDNA»-e© 50 
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rtsu©wiRfflaRajffi*fflc>ras!&' , c* * -^-fi> □ 
fc^rtiiisn/cD NATO, jifir©* * u*? rc 

i0tRNA*M0, £j£3*lfcRNA*:/ 

T P ©ftfc> 0 nfcdNTP OTt^ 

W©*K»l^iJfiMS*rffi*SI«rr -5 c t (c J: 0 . 

i, » r , M tc« ipi Shi KK-tt . 
*©lWI(ciWItc«ffl-r<5 v-tcffl«JWft»SE 
?j5*S&OfcS). ifitI^©J#-feii*(Cj:-Sn>5r 5 

> -7 - ^ -cwi d «j***wi-r 4 3te^««ic*5^r w 

*f6B^©«IB^J©iiifi^i©!ftm ; &«Tir.?iJW 
4„ 

1. ^(^aacfcf), *s©»&iw§-r-5cias-c 

2^M^W(cif»QT5o 

2. ^S-CfeHJit?*. -e©i»^--7;U-tr^^7-© 

3 . ®s> WBSt&a i * fctt 2 mo* j 9 * y =f 5? 

bt?F77^7-c2i©i« (DNA#W7-t' 

4 . 1 ^^©"/i? -f -7— J: *) ^^©D N AilAS^g n 
l>. § 6(C, -7-7 ^7-ffflf$^|] 1 0 0 %i P C R 

5. r.*II©DNA^BW(Cl£;GjifKWCCiiifi 

6. tfitlJSf&CC (a-S) dNTP©J:^%dNTPT 

W»t -5 C £ t&s BJtTC afe -5 . 

7. flb©SHtt«^S<bffi*^t>-a-SC4(cJ:»). ^ffi 
TTvS© DNA «MBBrJt* 4 C £ # f * 4 . 

£Lk©«fc 5tc. *«w©*Sttx*Wxer-;ur©K 

*»W©*StC«ffl S R N a s e H©^ h % 
tt, LTF<D-ftmx~fflJg.btc 0 
( 1 ) f£fflT4WK©PK 
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^-iSm(pH7. 7, 3 7*C) , 4mMSfhv^>- 
■)A, ImM DTT, 0. 00 3%BSA, 4%?*y 
-fea-;l/, 2 4ttM*"'J (dT) tc&*,fc5K:Srfi&?ia! 

'J [ 8 - 3 H ] T-T~}im§W. ■ 3 7 0 k B q 

y [ 8 - 3 h ] Tf^miSifc* 2 o o m i 

# ijrf^iiS : # VT^-toWfe 3 mMKttS 
«fc 5 {c»||jB*B*-p*i|ROyt. 

»3R«JW?R : Mmmm.^tl^tl2 5 mM h 
i(pH7. 5, 37*C), 5mM 

0. 5mM EDTA (pH7. 5. 37 
"O , SOmMMtMJ^A, 5 0%y»J-feP-;KC 
fc -S «fc 5 fcittfijfcTSMS 0 fc 0 

(fc^ttf^MMRD N AOPMS : T-'ftMRD N A 2 0 0 
mg^TE^^y-lOOml (CIIU, l&yHSi* 
fc„ K8?R©U V 2 6 0 n m©80teK*SI;£ L. 1 m sr 

i o o°cr-i o#raflnj»fft> *?a ufc. 
( 2 ) sttweafls 

±ib ( i ) vimvtct}m\mmKtt;M9 8 5 m ik 
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* 1 oafflft&Ufc. yc«:#yr'9 r -;bii**iKt*K3W2 
4 /iM{cfr£J:5K:8 u 1 JJlR, £6it3 7"CT*5^ 
JSfSUfc. cci^icur^y [8~ 3 H] rA-tf'J 
d TJStSS lOOOul %i)HMbfc 0 'Ale. s&Kfc«2 
0 0 w 1 *$MRU 3 0W5»|ll|«SUm IfS© 
#IR^jT#^L/fcBS?S 1 /x 1 ttti, Cft6©KfS 

mzmmmic 5 0 m 1 -to-* > y y > ? u -t . &©»jj£ 

Y#£ *fc, iCPMS5l6«5 0 u 1 teJcD 2 :/ 
10 7 > 5 0 m 1 », M9Rtt®ftb 0 CCMBRWR 

I^ui ttitiiifc. tt-#->? r u i o 

omMfn y >^y- h y ^ a i o o m K a&^ftf-^Nfo 

JJRD NAISR5 0 M 1 fcJ:J>* 1 0 % h 'J £ P affl«3 0 
0 v. 1 (£CPMfflte©i»£W:> jH«*3 0 0 u 1 ) * 
0 °Cr 5 ffltffi$&> 10000rpm-C105}- 
UBii'Obfc. jfrfrft. nhfi-rc±!M2 5 0 w 1 T 
;U(cAtv. 7^7^-2 (NEN7-i'7f -fi>X7' 
n 10ml *JP^., f£fr>>7^— >a 
> io ? > 3? — T* CPM £$'J;E L fc 0 
20 (3) ai ? Mf® 

Sit©a-.7 h (Unit) «T©lt#^T-#tB 

4<y [ 8 - 3 H ] Tf^HfiSfflj? m 1 ^JP^- 3 7 °C"T; * 

Unit/ ml ={ (IiJSLfcCPM-7'^>i7CPM) x l . 2" x 20X1000 
x#JjR3fc}X2 0 0 (Ml)/ (iCPMxY»x50 (w 1 ) X9" 



1. 2* : ^CPM4>«C$*tl-5Jl<y [8- 3 H] rA 
-4fJdT05 0/il3fc1©nmo 1 gfc 

9" : «iB6*fc 
JSfeW 1 

(D»DNAi77>f -? -~©£f£ 30 
#f»Wcfi|S£ U-C{£fflbfc9 9H»©-*IIDN 
AMO'77^v-tt, DNA^* (7/7-f F • /< 
itxXfAttg) £fflt,>T&f&L/c. l5?'JSt©ie?iJ# 
^•1 (C±iB©9 9ttS©— *ilDNA©*SIH?<J^ 
T. iE?iJ«©iH^J##2*5J:0*3(C > ^n-^tiJh 

77-/7-M1 : i2^'M©B2?iJ»# 2 «t 3 Km 3 
ft-5ig»SB?iJ£WU -e©±#^r-^T-r^^^y^'3? 40 

y'"7 : "7* 5 v—*f 1 (ov'zr A v— © v -e 

n^n©3' f»5 2i©f*+i"J*'5!i'Ut? F 
^y^'K^P^g 1 Ficg^^ti, An3' Mmfrt>2M 
&><DV#Z F©5' fflijy >@tfe^*7I.*n=i=- 

n^n©3' »m-> i Jt^i'W? 1 KCD*j&sy 

©5' fflijy >»ft^4s*^*Of*i- hM^tcg^s 50 



7'9^-7">Et4 : 7'7-fV-"Ml©7'7-f-7-©, ■€■ 

n^n© 3 ' e2i©f^-^> y * • k * u * ^ f 

-tf ; 

^n©3' *«»*>6 3. 4fflat>©f : **->y#^i'U^ 

g=- f a* y # k i7 1>* 9 f fcs^ s n, 3 • h 
4 ffl&© y ^'5? zist? f©5 ' ij y * 

p * x - M£^{c $ n/c ^-fv- ©ffl^ ^-to 

( 2 ) WISIS 
5' —3' x^VJ? 2 UT-~-&fl5®.$:!KM2 

>\s7s ■ t> )\s F-7-y- V t> Xi*© DNA*'^7 — tz-c* 

-SBcaBEST D N A# y ^ -7— fe* (SffiJStt^) 
i, ^iiWCRNa s e clonedW 
Xi? UT - feH (Sta^ittM) *W>T. IJiT©*^^ 
1 - 7 ©HlSl^ic-o (,> r iftftf U fc. 

Ktim. it . TIB© «fc 5 iclllM L /c. 

3 5mMh';Xffl/^7T- (pH7, 5), 0. 
lmg/ml BSA (^jfiirfT^^' 3 >) , 2. 7% 
^y-fep-;K 5%^^7 c ;bXjU4- ; ¥VF > #1. 4m 
M dNTPO, lOmMM^nvvA^ -en 
?ti20pmo 1 © ( 1 ) ©7'7-rv-*f&l/< »■€•© 

— 73 © 7*7^?-, )& <=> wc 0 . 6 n g © Mm 
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MD N A , 5 U©B c a B E S T DNA#'J^7- 
•tf, 6 0 UO c 1 oned'J^? UT— fe* H, JSlS* 
OftM15 0 m 1 . ±fBKl£*£i&— JC®£U 5 5 

•c. 6oftfflmuvtc&. 9o*c, zfrmmmbrmm 

ffte-vtc verier -rMcmmztitc?'^ -i^-^ns 
t ■■ 

^7)1 1 -~5 : Zti^fty'? ■{•7-1$ 1 
*f5*«ffl; 10 

*r-;U7 : -7-7-rv-*f4^{fifflU. RNaseH* 

4 0 b p (base pair) ~~ft}9 0 b p ©$SBT'@W©1J- 

4 z<mfflBfKifmm ft fc» c n e> ©stss-e dna 

^-©<&£{ifflU/c*7^6&C:fo^Tk, ^KSft-5 
S70b (base) ©iifltWt (— #IRDN ABf>t) #51 20 
IST'^fc 0 &*s, -t^H *J<fcO'7©SfSt?(iDNA© 
tfipl&i* o < 6 ft&# o A:. 

( s ) msmmcmm. 

±15 (2) © v *f : ;U4©SJ£fcj:- 5 r»6nA:StS 
$^7003>- 1 0 0 (SSHfS) 
U fcf&. 7 i )l % - (C h 5 9 "/ 3 tifciWB D N A Wtf-£ 

W)t DNAilH 0tt[*iB5»J*J#o DNAt?*4* 
tmmZintc. 30 
(4) Kl&B$M©teW 

±ib (2) ©^;u2©S)£«!i»u cft%«* 
©n#rasrs§iifej«^©itifiafjs©^ffc*ira^/c„ s 

SERlCSc** 0. 1 5, 30, 60, 90, 1 2 0# 
FB, ^ft^ft5 5°C~cmS.Ltc'&, 9 0°C, ztrnvm 

wic j: vmmztkmziitc, &umm8 ui*3% % 

i"-:/3 : 1 r*'0-^y;^ffill/fciaittKt» 
t/Tb/c SMifttt©*^^ 2 (C^t" D H4 5 1 ~6B^ 
ft^frO, 15, 30, 60, 90, 1 2 0^flS{£L 

ij—bbX, 100bp DNA ladder mar 
k e r CmmmiM) *%Ift§4T.fcU->*^-r„ 

wmm-v % fc„ o *> u 6o ^±©sis-c » , mm* 
tt(c j; -o t mm $ ft s *fffiigBj*»««««^t?* <o , 

^StlfcJSf£;5Rt?©if*IB6 0*MIflte:/5 r--{Cit 

50 
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( 1 ) RNA0IIS 

JSHT29 (ATCC HTB-38) (AH^SSItt 

tilifc. f#6ft/c V- Suurnak, l 
Mg/MliClSUfc. £fcRNA©,«K*#7fe^imc 
l^fciC^,, OD260/OD280= 1. 8T'$>o 

( 2 ) ttmsts 

Mf£¥ Sttfc iOTNA^yy?- -fe'rStt * WT -5 B 
c a BE ST DNA#^7--ifiRNaseHi> 
F 5<d7UT— fe*&jm>T, RNA*60c DNA^ifijil 

SJSJKCctt 1 y sr *IS©JbfB r - $ )1>R N A £finx , 
^»J2 i|U«©ffl^;CCfiML//c 0 y->^t>3» (GenB 
ank) X0 1 06 0©tH7>X7!'J> 

H2^-^3-Ft # - y 9 h £ U 

±IB©Sfc«5 5 °C, 6 07>i«filfci. 9 0 
°C 2»p B 1»,ur»*>&^rS$-t±fc 0 coacSjR©^ 
%<D8 u 1*3% Zis~7'3 : lTtfU- ZffMCX 

mmm ifcic^,, ^isw56bp ©it m ^ 

WET? * tc 0 3 6K> f-y^lil fciaaSB^iJ^ltt' 
Z-fu-'/Zm^tcWy^J 7') #4-&~-UaZs%1r 
ttofc. ^©5' ^(Cb'^-^>#^#L-fc, se^ijn 
©l2^J#^-40C^$tl5>ta»e^J©D NA-7'P- 
ffl b riflf >m W "/ ■) ¥ 4 -te*- >>3>^fofciC5, 
C©7"u- -/tt.±f 3©if tiW it dC ^ A -f U ¥ A Xhtc. 

( 1 ) 7'7-C-7--©^ 
-#»D NA4»ii Ufc«^©*^BJ(DJii|i^(C 

IB?iJ»©13^J#^ 5 - 1 3 -7 -; 7 >f v - ©8#W& 

ffisiB^j^^To se.^, ^mm^m^titcv^ A 

-CiJ, p UC 1 9 DNA (iSjSttM) 

p U C 1 9 ©* iP X/** FWUttir- X, ^- > 

^">i7 (GenBank) g£§#-*t, L0 9 1 3 7^6A^"5J 

7'7-f7-*fG©«^tt, si»j2r-»6n 

fcth^RNAiO 1B^«©@E^iJ#^ 1 4 J; O* 1 5 f 3 
SO77-f7-|5j;0fTaKaRa RNA PGR K 
i t (AMV) Ver. 2. 1 (SjKtttllD 
T, ^©««7'P h3-JKC^orPIMb/c2*:|lD 

•7-5^v->ttA (ifitlWK-Slt)4 5 0 b p ) : mm 
©1B^J##5*jJ;0'6 {c^^n^iSSiB^J^rWb, ^© 
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3' 3m2i&M&v#z?i'* ! ?- K^cgs-^-ofc-y^ 

?=? A B (tfitlKKfi^2 5 0 b p ) : 12?iJ* 

©se?ij#-^5fe ^0*7 icmzti&m.mmziib^ -e© 

(tpsWJtfi#J5 2 0 b p ) : mm 

3 ' *ffi2iMa*5 ij * I,*? K(CB*Jfch->fc:/5 
-i-?-©ffl<&£*>4± ; 10 
77 -Y -fcfD (iPIKWtfi^ 8 9 0 b p ) : 

3- ^2^*7&s>;#5?i7u^-^ Kcca*jfttoofc^^ 

77^7^e (ittMWM-AK) 1 3 0 b p ) : mm. 
(Dmrn^- 1 0 *$ J: v 6 (c^ $ n &%isse?ij £4% u ^ 

©3' **3*»#«;#**U**Ffc«S|J|toofc:/ 
^>fv~- ; 

y 7 -f v-*f F (if W>tfi^ 2 2 0 b p ) : mm 
©12?iJ#^l lte«fctf6te^;iftsaUME7i|£WU * 20 
© 3 ' 7f3g 3 mM& »; # * 2 U 3=- F KB * j&fo o fc V 
•7 ; 

77 4" 7--MG (WUfttfttt 3 2 0 b p ) : |B?iJSt 
©IB^iJS-^ 1 2 *i «fc 1 3 K7i* 3 ti-S»mSIS?iJ€if U . 
-e© 3 ' 3363 ratf 'J #5? ? Utf? FKItfftfeoJt 

( 2 ) Jff«£l£ 

SJ£SK». TIB© <fc -5 (C9$K htc, 
3 5 mM y >g?77 ') 0 AM »7t-(pH7. 5 ) , 
0. lmg/ml BSA (tii7^/S» , 5% 30 
F. &1. 4mM dNTPS^ 

4k. lomMftft?^^. fn?neopmoi 

© ( 1 ) ©T^-fT-*! aWKlOOngCDpUC 
198SDNA, 5. BUOBcaBES DNA*"'J 
X^-4z\ 6 0 U© R N a s e H . HE5fg©*t<*Sm 5 
0(il„ 

5tS^#««T© i fc *3 "C* & . D N A # 'J y 5 - i£ 
fcj; [>'RNase H«)H©5tt«!: 9 8*C, 1 £|Blft 
SEtt fcSl& > 5 5 'ClCfttS L» . D N A 'J y =? - 42*5 «fc 
ffRNaseH £vM£ U 5 5 "C. 6 0 ttPbKSS Ufc„ 40 

sitarra. 9 era 2ftmiMMLxBm*tkM2& 

Ttfu - x y ;kc r £ ft & -> fc. 

ft 5 c & jci ssgisufc. 
o) mmmvtKDmmmmmit 

mmticmxmtvtc. mmuNAtisX, P uci 50 



9 FDNA»fc. K^ja©IB^JS#5~6 

&ClB*g©pUC19 upper (2) NN77-/7- 
feiCfpUCl 9 1 owe r NN77-f7-4fifflL 

fc. ig-7"^-4'v--tt > i>-rn*>3* Mm<D2m.m 

¥lcm%Wlt>-?tc$><D%:mi<>?c 0 TIB 

Sic* A : 3 5 mM <) >M£r V V A /< y 7 7 - ( p 
H7. 5). lOmMffikv^^A, 1. 4 mM 
dNTPS^B. 0. 01%BSA, 5%DMSO, 
2. 7%^y42P-;l/ % SlOOpmolfoOpUC 
19 upper (2) NN77-f7-fcJ;ypUCl 
9 lower NN77-f7- > 500ng©pUCl 
9 DNA. *3i^M^§7j<-CSl£MS ; &4 8 u 1 

±ffiSj£ffl[* 9 8 °C, 1 Ml^ftilffllfct, 5 5 
"CiC^iPb/Co 60UOE. col i RNas 

eH*iJ:t>*5. 5U©Bc aBEST*SW»U 

s^50mi (cwc„ testt« 5 5 o cr- 1 mm a >* 

»^-2/a>L/fc. 5J6»T». 9 CC. 2 5^MM 
II L "OB** jfeS 3 &tc. * ©SFt« 3 % T 77 a - x 

$nfcififa^«, l o o u i ©i«s&a*K:B»w u 
fa. 

±iBD N A»jRS:fl»ffl0rS(IIR»3Rtmb*fTofc. *« 
PIB*«, Ac c I I (SfStttM) fciy'Bcnl 

DNAi$3 Ml, 1 0 x A c c I I ? 7 r - 

abSlHi 1 0 x b c n I mtt/* ?7 7 -*l(il, MPI 
A cell JfeSWiB c n I^liil, ZhlCfflM 
^S*TSIS?R5§FS* 1 0 m 1 KUWRL-fc. KStSS* 
3 7 °C« 3 0 fl-raSlSa. 10xa-f^>7'A* 9 -7 7 
(loading buffer) ^ 1 . 5 M 1 SP^-v -€-©^^©6 

u l * 3 % .k ~> - y r 77* a - x y^rifnift b fc„ 

^•©^jft, a c c i i fccto'B c n i (D^-rticomm 
(4) -^M^s^m 

L-/-C ililtpUC 1 9*fflC>yt. 135»J*OlS^J# 
-^5~60CpUC19 upper (2) NN77-f7 
-*J<tD*p UC 1 9 lower NN77 -f v-©»* 

mti:ts.mEMZmi,tc. ±tB^5 4"v-«, ^-rtife^ 
© 3 ' *sg© 2 y * 5 =* y 7 * y =f ^ 

U^^F^v-fv-f^S. 3 p U C 1 9 up 
per ( 2 ) NN7 J 74'7-it 3 ' MmZmm tm 
iW&Ute^SX^-^cOA, C, GiCgg|tfc4S 
SK-E-n-^tls PUC19 upper (2) NN- 
U, pUC19 upper (2) NN-A, pUCI 
9 upper (2) NN-C*$J:Cf pUC 1 9 up 
per (2) NN-Gt»T4) ^Kb/c Ctl6 
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1 : pUC19 upper(2) N^UteJr^pUCig 1o 

wer NN 

7' -7 -fV-*t2 : pUC19 upper(2) NN-Afc <£ 0'pUC19 lo 
wer NN 

?'"7j-?-M3 : pUC19 upper(2) NN-CtecfcO'pUC19 lo 
wer NN 

7" 7 V->Pt4 : pUCIS upper(2) NN-GfeJ:?>'pUCjL9 lo 
wer NN 

KJSKtt. T8B©«fc^tcPWt0fe. 10 
3 OmM U »J "5 am* *;7t- ( p H 7 . 3 ) . 

0. 0 1 °/oBS A (^MfTJb-^S^) . 5%DMS 
CK SlmM dNTPI^i, 8mMiffi|7y*i"7 
A, ^Wti6 0pmo lOliac^-fv-MfeJ:^ 

5 0 n s DNA, te£&mimsifc-vmffl®&* 

±S5StSi«* 9 8 "C, 1 amMk£t£Bl». 5 5°CiC 
J$*P0fc. #CfC, 5. 5U©BcaBEST DNA* 
yy-7-42. 6 0U©E. coli RNaseH^ 
JIIO. 5 5°C. 6 0#l«fiiJ$Ufc. 9 0°C, 2 20 

fMimbxmm&&m2i?tt. &rj£R8 m i 

U 4% 5?->-^3 : lTtfa-X CSSMtSSD 
JUtC-rm.^Sft-Sr'ff^ofc. -e©^*, pUC19 u 
pper (2) NN©3' *^1=l1iW^^"-7 ■{•?- 
©ffl^t>#©^aWi-rS^4 5 0 b p ©ifiJIIWt^ 
JfeHiSnft:. — 75n p UC 1 9 upper (2) NN 
© 3 ' *4SB#i ;X7^07 7f -7-©$a^t>-a(c-3 

( 1 ) W f va^a-^t?©^ 30 
*#6HJ©ifiti^ic-3^rS)S'SS©^#^tTo/c 0 

*>\ 177^7-B, 3' *^©2%**sy^m{Cg 
^C*RT-PCR^KJ;0f#/ciitI»T>t^7 5 0 b p 

^^fflL-fco fctmrnu, 50/xi, 100 ni, 30 

Owl, *$<fco*5 0 0 m 1 «:&-5J:^«:saS?Ufc 0 TIB 
CcKJ£«ffi)$-£^-r,, 40 

SJKKA : 5 x#fl3^* s» 7 r - ( 1 3 5 mM V >WU 
y^A«fif?g (pH7. 5), 0. 5mg/ml BS 
A. 2. 5%DMSO) lOuK lOOmMftM?^ 

A 4ul, 1 0 mM dNTPJte* 5 u U 
10nM ATP 1 0 n 1 , BcaBEST DNA^'J 
y v ( 2 2 U/m 1) UK RNaseH (60 
U/wl) UK fcJ;i>lilS*-e3 9 w l {-cpM 
L/C 

JSFt«B : 2 0 MMt f- H>X7i »J >H2^"5?- 
S 7'<7 A v- (iBaj»# 1 2 ) toJ:V2 O/iMthf-7 50 
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>X7iiJ>H2 7 - $-7'5^7- (ieyiJ#-Sfl 3) «■ 
€ft^ri3 m 1 . »IDNAfil 0 0 n e^s^mMM 
ISzfcC 1 UlKbfc, !§«3&5 5 0 u 1 «±©ia^tt> 

imm.mz. ±iaBis*9 8-c\ 2ftmxmbtcm. 

5 5 °C, 3 frr£im% #tfc, 1 5 0 0 m 1 A t> 
U3- a- 7"nj37j 5 5 "CT-7" l/-f>+ 3 .'<->3> bfc A 
^cm$©Bt&«JDU iHStflt 5 5°C-C1^^> 

i8/xl ^3%T^P-^^JU*Si^8ilL/fc„ 

i-rs^jsoobpoitifiifit^mrt/c r/c m 

SD NA^PC R*B»rK"C* o T fclSBfc < a Wi T 
(2) ^*-u-c©J5i£ 

ft, W-b£ttEU-ClMt*-fTofc. WlMtWit/c 
«, b V h x y>H27"$-^:a- KfSftHS 

I2?iM©iB?iJS-^ 1 2teJ:tH 3 sBtgCDiS 

^tfs^-r^-sftfflofc, i77H , 7- 
3' ^©2SK^y*w^g#f^->fcfe©* 

ffifflL/c »§Si^SDNA«, *63&>C«&RT-PC 
R-mc «fc D fffcii (BKM-JK 7 5 0 b p Ufc 0 SiS 

gKJ, 1 0 m I Kft 5 <fc ^ tcpM U fc 0 TIBfCJStc-^ 

SfB^A : 5 xffflj/s ?7r- ( 1 3 5 mM y >lg* 
y^A««S(pH7. 5), 0. 5mg/ml BS 
A. 2. 5% DMSO) 2000mK lOOmM 
Sl77't-i")A 80 0/iK lOmM dNTPl 
^ft l o o o u I JaJ:cfiSB^a*'r 9 . 1 m 1 (cm 

J5)£«B : 6 0 uM t K ^>X7 x y >U-fe^5? 
- S ^7 Y v- (BH^JS-^- 1 2 ) *5J:?>*6 0 mM t h 
l-7>^7 1 i;>i/-fe7'$-77 -{7- (iB^JS-^-l 

3 ) %Ztl?tl2 0 0 u 1 , iSDNA if-JlOMgfc 

JSEE^C : B c a B E S T DNA#'J ^7-fe' (2 
2U/ntl) 200/iK RNaseH (60U/(i 
1 ) 2 0 0m 1 . 

if*iJSfStt, ±ibb«-£9 8°c, iftmmmotc&> 

5 5°a ZtmWgfhtc. ^!C, 116 0mm©77X 

UfcASiCBfijSWBffi^ljnL', 3 6(CC^?:^JnL® 
5 5°C"C 1B#5SH> + .^— >3>L7c 0 SfSIs? 
T«. *fS±ic^L> JSIS^Sm I43 0 /o7^0-xy 

-&©«*, 10ml ©S^SSr-^oTfeSf^it-S 
#33 0 0 b p©tfiH»rK-*^$ct < fcffl-Cfcfc. 

iiDNA^pcR *t«BW>n?* o t t>mHd: < a m t 
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D N ABr/tfc&gi-r S D N A * v ^flsWcfcHT, * 

»w©75f SsWfie*© p c r a £ J±$S u r & » iiccffifflr- 

(1)'<»7t ~©«S£ R N a s e H^ffl«©M^ 
M -7 7 r --CD«Si R N a s e H©ffiffl«©M»K:o 
WMlfc. l^iLtpUC 1 9-<:7£-5e2 4 9 
b p*jj:tf9 1 1 b p©77^^>h^ri'a--.>yu 
Tf#enfc-/7X= h'DNA (pUC 1 9-24943J; 
Up UC 1 9 - 9 1 1 tmt) io 

nmommm^ 1 6 - 1 7 sattoiaw&w-r smf 2 n 

3 (24) 77 ^v-MMR 1 N 3 (24) -f^A 

* y rf 5? £ F ^7 -Y Ufa. We?"? A v 

~ ©li<& &C J; DpUCl 9 -2 49 T'ttift 4 5 0 
bp®, p UC 1 9 - 9 1 1 -Citm 1 1 0 0 b p ©ififg 

/c„ Jfc, RNaseHB, ^ttlfc <fct>*S^?«K0 . 20 
3 U - 1 . 2 U/m 1 rffcl* U/c„ h y Xig^M 9 "7 r 
10ng©pUC 1 9-249*Sl«200 
n g©p UC 1 9 - 9 1 1, &6 0 p mo 1 <DV5A-? 
-*5cfct>*l 1 U/5 0 M 1 SfEgtCBcaBEST 

DNA* - ^7-tmii, mmw (2) <tm««: 
p$?l/c„ y >mt> y 9 am ? 7 T -jstc-^-t fepjm 

?«S^3 4mM hyj/>/<»7T-(pH8. 7), 
lOmM iat^'J^A, lOmM WlT^-f 
A, 0. 0 1% BSA, 1% DMSO, 4mM m 30 
ivn->7A, 0. 5mM dNTPS^ifc-SJ: 
5 {CIUS L fc„ ±IBM » -7 r -JR«COl,vt: p U C 1 9 - 
2 4 9 7'5X S h'l 0ng/50y I KfSS*. &6 
D-'CC p U C 1 9 - 9 1 17"7XS F 2 0 0 n g/5 0 m 
1 &60pmol/50Ml JSJfrgS© 

SltiftSRNa s e H, 1 1 U/5 0 
M 1 KfSSg*©B caBEST DNA^y^v — fe? 

mWx.fcltMMk &SpUC 1 9-249*SWip 
UC 1 9 - 9 1 1 i&77-(7-©gM9 8°C-C1t> 40 
IHHS£14#yi&. 5 5 "C* TH?ip Ofc»CCgi 0 ©KfSffl 

7fg. 4°C{C^*PU, 1/101O0. 5M EDTA 

l£3%*->~7'3 : lTtfn-x (SSJSttS) 

*©***. PUC19-249 Ufc»£tt h 

y xtam^' •> 7 r-m, y y ^ am ^7 -s, 

h y *»M -JR©JRfC, p UC 1 9 - 9 1 1 ££§ 
Mi h y **»M » 7 r - JR. h y >->M » 50 
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7 7 —IS, 'J y "7 AM <;7 7 -S©J«tCiflpIxl]$ 

©|oI±*^d&6tlfc„ £6&C, RNa s e HiC-otiT 

«. M^nrii@ift©±iitiKm*f# ^ft*>ofc#, * 
#5ilf£0 . 3U-1. 2U/m1 

6 a w©* ta&rK-#» 6tifc 0 
(2) y^A-v-nomi 

imt 577^7 - *6»*»|li©jttt#jSJc#it -5 ft? 
«£*&WLfc D SflSiRtt. ±1B ( 1 ) 9BiK©fflJ?K©5 
iiiLtpUC 1 9-2 4 9^WcMfU 

y y vaa* », -7 T 6 0 u/5 0 m 1 sfs© 

RNaseH£, h'JXSiA';7 7 -£ hy^M 
»7 7 -»3 0 U/5 0 // 1 KlS©RN a s e H£ffl 
t,>-a?o/c 0 7*7 -f v-CDiiffitt 1 0 p m o 1-10 0 
P m o 1/5 0 w 1 ©«Iftlflfc. KJt*fr*J:tf 
SflNUB». ±IB ( 1 ) fEtUtHSHcl/c 

^©*§*, £OgS^'7 7 7 -S^I^fcit^fe, 1 
0pmol~100pmol/5 0M l©S5ffl-CSWi 

( 3 ) KJ&M 7 7 T © p YKDfM 

xmshtc* fxitmt. ±ib (2) iatg©ffii?s<i:(5iaic 

U/c 0 pHtt, y>K*y^AM97r-5Stt. PH 
7. 0-8. 0©tSBT, M;^',77-f», p 
H7. 5~9. 2©t5HT\ h 'UlfA' ^ 7 7 
tt, P H7. 5-9. OOtm-CfflttLlt. Sl^fefrJs 
cfc^tfitiFtlStt, ±fB ( 1 ) IB*gi|aIil(CU/c 0 
*©KS*. ©M y V r -STffl^fc p H©IeH{C 

( 4 ) munfflomm 

±ib ( 3 ) saw© y >itM ?77-s(pH7. 5 ) 

©BatSMEJS-C. y^^XJUxh+i/F (DMSO) © 

asjn«&***s*L.A:. s/c ^ y r 5 >©m»D^^c-7 
^rfc^i/fc„ DMso©t^Jns«, te^jn-10% 

©$SH"r*^W-t7c 0 —73, !j<yT5>iUT« > 

H) . •7bUZ*/>2m.mM (7-777 ^tt«) . F'J 7 
^U>i7T5> (t*7-f|±S) . 7'0fl/>77 5> 

(-7-777 -ras) . y75 7j<^>2Sit o-^^a 
tt«) ^f^fflufc. ssjwb, 7-Dfb>y7i>tej: 
ckf yy^u>^rs >»> ii^lra- 2 %©$5ffl-c\ -e 

n«^©*t< 'J7 5 7B, te^n- 5 mM©»5H7:if -7 

fc. sjs^^fcio'ifiiisiistt, ±ta ( 1 ) fam©77ffi 

^©#S*s DMSOB, fiSMSJn— 5%, X-^;U3>4 

aKSi^^i/sy^a, ^Jn~2 0 0 wm, r-fe^ 

;l'7 , H,^-»i7 , hUX-»2S« 40 mM- 
4 0 0^4, h y^^U>S7T 5 >tt, 0. 0 0 2%- 

0. 02%. 7"nfu>i>r 5 >«> 0. 0001%- 

0. 0 1%, -eUTi7T5 Sj( *>2ffiK*B. 0. 1 
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mM-1 OuM©«ir, HW©DNAWfK-3&sS»*J:< 
if its $ ft S C £ 3WM8r * fc. 

(5) Amommo^m 

Uttlflfc. KliltpUClQDNA*, -/^-T 
v- £ uriffi?>J^©E5U»# 1 1 fe^tfe SEtt©fiffi?»J* 
ftl>pUC19 upper N N 2 4 9 7" -5 A v— 
<tO'pUC19 lower NN77-f?-«flb 
/c 0 fg:^ ft 2 2 5 b p ©ifipIBrM-^f#6 

ti-So vi/t^-jAffiB, isitv^^A, mm-?? 10 

* -5 A*5 J: gqffiBt v */ 9 A L. /c. felTKS 

3 5mM'J>i*Uf Art»7y- (pH7. 3), 

£tclZffiWl-??*i"y&> fMSl. OmM d NT 
P®^. 50ng pUC 1 9DNA, §60pmo 
1 (DISS?? ^v-M, 6 0U RNaseH, 5. 5 
U BcaBEST D N A # V j* -7--fe\ te^O'MH^ 

S7K-csi5^s5 o m i . Kjtm^^mmmmit, 
±ia o ) tmmcLTft-otc, 20 

^©MS, ^Tft©v^*i^Ait&t:fe^Tfe@lK)© 

( 6 ) s> ^Aiis, & j: d n t p mm<omt 
^moimwftmm-t 57^ *✓ ^ a?hk, *s j: 

dNTP«£«:-ot»Tt8S*Ufc. SlEjffifflfiRtt. 25 n 
?OpUC19 DNA, «*©?fig©vy*S^A, 
dNTPJiW«±IB (5) iB$g© fc©£ EI«ltCU/c. S 
Jc^fr*Jj:0*iiifP6iSW±ia ( 1 ) iHJStct/Tffo 
/c. 

f «|g 1 mM0d NTPt'ifUfcSlS^rtt, v 30 
y*^>? A!|gAWIg6mM- 1 0 mM©i5H-eg 
W©«MIBf>W»6n. S/c, l«g8mM®7^* 

A-CH5ebfcJSt&Sr»d N T Pi^aMttSfftK 
0 . 6 - 1 . 2 mMOllT BKt©*f MKtf 6ft 
/Co 2 6ic, 4tt$?ftK0. BmMCdNTPTlftfc 
JSt£^r«, 7>/.t^>^AiI^i»ig2 mM-6 m 

MCDmmvmmvmmmfttim eft, *nhik4 mM© 

v J> ^ AT? IK L- /cS)SS-e BdNTP 

ggO. 2-0. 8mM©$gH-caKJ©ifitIWK^#6 

tl/Co 40 

(7) ';>K*y^A^''>-7T-?sjs. fc=fctfFy'» 

?«JK, fcJc^ h Vis>>* v v •? - Office -o^xmiV 
/Co s^;®fflj5SB. mm&&.2 o -5 0 mM y >ffiw y 

7 A A v y r - , 2 2-46 mM h ') ->>A v 

7 r -£f S«W*±ta ( l ) IBtS© p U C 1 9 - 2 4 

mmi>±.m < 1 > t&imcbnff-oit. 



7 t ~©?Sg;^ *ft-eft»|!5ifflK2 0-50 mM, * 
m&&2 2-4 6mM©IBHrSW©iiMi»rtf-jW#6ft 

/Co 

(8) BcaBEST DNAtf'J y5- gjt&Dtfett 

'j^ •-• iz'?ia(co^T^w b/co y >n 

*'J^777-, h'J-»A* 5 7 7-MMl\ B 

c a BE ST DNA^y^f iz% 1 -2 2U/5 0 

u i s^s©i£Hr«fflTr£JiW«±ia ( 1 ) Big© 

PUC19-249 £ L/cSfSiPJtt^ L/C S 

i£^fMB«fcUfitfi»Bfe±IB ( 1 ) tmmicLxn-^ 

/C 

BcaBEST D N A # 'J ^ 
1-2 2 U/5 0 m 1 ©$BH(Cfc^Tglft©iftpI$T>t# 
f#6ft/c 0 

PCRffi£©iti& 

*^©ifiPl77ffi^o^-CP C R££©J*tB£fTo 
/c. g§3?i*> PUC1 977X? FDNA(D7^7D 
-~>^t/-f MCft 1 5 0 b p 43^:0*^2 5 0 b p©D 
NAP^JfALfcfeO^ffl^fc. fetfStt, «T©J: 

f5pUC19 upper 1 5 07*7^7- pUC 
19 upper 2 4 977-{7--, pUC19 lo 
wer NN^-f?-, ^ffifflU, plJC19-7 ,; 7X 

5 FDNA 1 0 Op g££#§S£OTPCRjKJfeHT-> 
/Co PUC19 upper 1 5 0 77 A v-*jJ;D£ 
pUC 1 9 lower NN7*7^7-(Offi^MT 
Bfil 5 0bp ©it*I»f>i\ P UC 1 9 upper 
24 977-f7-fcJ;[>'pUC19 lower NN7" 
=y A v- ©jB*^b«T?B. ft 2 5 0 b p ©ifitlKM^ 

ff^n/co mmmftit. 7^pa>- i ootus 

I, DNA blunting kit (Sffii§1±M) 
^rfflOT^f^mfbL/, p UC 1 9 77X; K©H i n 
c I IV A VULW9V~~l/ifhtc. ±f5WlW>t© 
#A34l/c77X5 F£fflt,»T v AISJM109*f 
©»Hb/Co f©if«!)QI 
AGEN plasmid mini kit (tT^ 
ttW) WTDNAJIPA^XS K4fll«U/Co C© 

*^SfeFiJK:*j(,>rffiffl-r 5^7 -f?-4 15?(J^©BB?iJ 

#^18-19 iCijkUtc. /Jfc, *^BJ?©iiitl77^Cffl 
-7' 5 v-tt, 3 ' *4^3 iM.m* y * "5? 7 U*? F 

tcaft b/c i><D*{m u/co «T(csis®ii^^7nfo 

27mM'J>i^-;77- (pH7. 3), 0. 0 1% 
BSA («l?itT;l< . 5%DMS(X S 1 mM 
dNTPg^tl, 8mMipKv^>-7A, ^tl^tl 

6 0 p m o 1 ©ilB©-?"^ -T v-*tfcJ:LN* 1 n g©lfS 
DNA, teJ:O f ®a^.g7K-eSli>r^SS ; &4 8/ilKL 
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±.m!x&m 9 8 °c, i amm3Se&sm&> 5 5 °coc 

tf&SHstc. &(C V 5. 5U©BcaBEST DNA*' 
'J^7--t2, 6 0UOE. coli RNaseHiS 
tai>. 5 5TJ, 6 Oftfflmftbtc. 9 0°C, 2 

K^---7'3 : lT#a-X (SBJttfcK) y;btCT* 

*fMi UPCR jS6T?©*WI*ff -> fc 0 £|£ 
W, PGR Amp 1 i f i cat i on kit (mM 10 

m±M) mmmm&mn 1 8-i9k^i 

£ U*?- K4SS^I,^7-fv-^l 0pm 
oin 1 ng«DNA, *jJ:S>*Mffi^®7K-CJS 
f£»S£ 5 0 u 1 tC Ktfc£#tt. 9 4-C 3 0 
#, 5 5 °C 3 0fJ\ 7 2 °C 4 0#& 1 it ^ <t. h 
~C2 51M 5>M7~>tc„ KJfcttTfc. SKJ£?S3 <x 1 * 
4% 5^>-:/3 : (SiiSttM) ^JHC 

€©feSI, Jf ABfM-sW. 150bp*5cfcy ; "249bp 
©t^-rno-Z^XS FlriSi L/c«^C*st,>T fePC 20 

fB&KlSiK2 0 m 1 4?on3>- 1 o OfcrffiS 
0 . ^©S£-< » * "7 > D U - 6 4 0 5Wfc*Kft <"« ? 

SUWAIrW* 1 1 5 0 b p ©7 7^5 KfcHSi. bfciH 
^•«^J6 0<g, #ABrM-^2 5 0 b p ©i*^«iS*j4 0{g 
3KS6ft5C<tJ&HigBT*fc. C©Ci*e, ^S© 
DNABlrK-^Si-rSDNA^ ^tCfcl>T, #1693 
<Dj}&frU : %<D P C Rffii Jttg Lt kSfiiCcffifflT';* £ 30 

mmmi 

( 1 ) RNA7'a-^©Ii 

f -c»sr s n . i^a- f<omm<o y ^ # # b * ? f 

tUfflRNA^O-^lt. DNAMI (777-f F • ^ 

ie^M©ie?us#2 oK^t. ma&Mits. 5" 40 

5fc48#s, 6 - F AM (?'b-~> U1f~?ttM) . 3' * 
4fe5*. T AMR A (^U->yiJ--*tiR) 

/to 

(2) iMlKjfrbcfcCFtttH 

BM£LX> 0. 1 fccfct>*l n g©p UC 1 9 DNA 

E>*8 OClBtt©SB?iJ*Wt' €> p U C 1 9 upper 15 
0 7'7-Yv-4s<fcO'pUC 1 9 lower 54 277 

i77-f7-o3' *S2tsa^\ 
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27mM'J>^";7T-(pH7, 3), 0. 0 1 
% BSA, 5% DMSO, SlmM dNTPg^ 

©±ib©7*-7 -t v-stffccto'o . i i n gcomm 

DNA, ±I3R NA7*B - "7*0 . lug *5 «fc Cflgflfiftfl 
*TKl£iS2g**4 8 /z 1 Klfc, IfcJftJiiH, & 
MDNA&l/©t>©*»W»Lfc. 

±ibsi6?k%9 8-c. i ftmmm&tm.^ ssvic 

fttVLtt. 2 2U©BcaBEST DNA#U 

^5--te*£fc«fc&fi&7jc, fccfcO*6 0U©E. coli 
RNaseH»t, 5 5'C, 6 0 fl-|BHSJtt,;/fc„ ■€• 

©m, i o % s d s ( Ff^-imst*- F *j a, 
7-fttssi) ^5wi^jnt, BmzZimz&tc. ssjs 

Jfi 5 o u l u . v >f * o "f I — F K 

^Ofc„ ^tBtt. 4 t-VT*^ B I O II 

Multi-view (^mm±m) zm^xmrna 

15 0 5 nm-Ctfofc 0 
^©*fi*. Boa BEST D N A# U ^ 5— fe'ftIP 

fc„ BcaBEST D N A # V A 5- — fe'"3s » 

(CfcUT fe^!DNAl#i6:L©Ji^^*i'WJKi 
^ttJSti^c^o/to — Jis SSDNAA'O. lng*5 
t,»« 1 n g©*§£\ \,*-f*n$>M%l'#i-)l'*iktii-r2>C 
i^rtfco S/c, ISJimcO. 0 00 03%©!?^ 
A-7*p-7vf F^Stf 3%T3yp-xmm*i!)CC.te^Tfe 
BcaBEST DN A# U iSDN 
AS*5 0. 1 n gfeiyi n @to£T£*J 
19 0b pOigiBKM-^SS^rtrfco BP^. RNA7 - C 

xmtlfc^W&hhtc. COJC^JC, *^©ifi|!l75ffi 

mmmrnm 9K«©ia?ij*wr-sMR in3 o 

0) £E9U3KDK?U»95 8I3K©1B?IJ4WT-SM4 7' 
7-/V- (SSiSttS) ^ffifflb/c 0 MR 1 N 3 

2 7mM iJ>8/^7 7 - (pH7. 3) , 0. 0 
1% BSA (4 1 lflLtffTJF-/5>) , 5% DMSO, & 
ImM dNTPS^ 8 mM iffiv^^A, * 
n-?*i3 0 pmo 1 ©±IB©7*7 -fv-*tfc<ti>* 1 n g 

©hm dna, vwmmm*x&mmm* 24 n 

1 KLfc. 

±iasrstf/& 9 8-c, 2 ^mMgettABift. 5 5 °c(c 

?^iPL/c 0 ^Cfc, 1 lUOBcaBEST DNAtf'J 
^7-fe', 3 0U©E. coli RNaseH^&?^D 
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U KfS#££ 2 5 n 1 tc Lfc. 5 5 °C 6 

0#|ffl«J#Ofc. 9 0'C, 2^»D«lbr^» 

**S3l±fc. &K1S&5 tf 1 £4% 5^>-7*3 : 1 

W©*t H Wit* 3 «iir* * fa . 
•*«J9 

*»«©*tt*ffllr>Tajh.tt^JI»0- 1 5 7l*tH* 

2 1 ~ 2 4 (C^ L- tc. IS?'J#-^ 2 1 £ 2 2 ©ffi<&£ 10 
fe-tttt. O - 1 5 7 ©-<P«iK 1 £ =3- FTSie?iJ£, 
1B?iJ#-*§ 2 3 t 2 4 <OiBl*^fo-a-«. ^P«fft2 £3- 

m4n> 5 07-5131 (1991) IBtg©"/^ 

3' 5R«3aUt3&»U#3«i't'*^H«:iKft 
U/cfe©£l£fflL7c 0 mmit. ATCCl«f^4 3 8 

9 5 ©mM4A«Bo - 1 5 7 *i&mbtci><D*mm 

t, il^^«^c^M7Xr«bfcf^ 9 8"C-C10 

frmmmbtcmmmmzimLtc. uxriciximmm^ 20 

2 7 mM <) 7 7 r - < p H 7 . 3). 0. 0 

1% BSA (^MfT;U^5>) . 5% DMSO, «■ 
1 mM dNTP?l£!$L 8 mM iS?^*^')^, -£ 
tl-en6 0 pmo 1 ©±fB©?"v -fv-M, 10 4 ~1 

±iBJKjs?&£9 8'-c, i »ifflf»^Hyara«. 5 5 -est 

teiPOfc. i^C, 5. 5U©BcaBEST DNA* 

6 0U©E. col i RNaseH» 30 
ftlU 5 5-C, 6 0^rafSJ#Ufc o 9 0-C, 2 

aw/am 0Tiw«feiss*fc. &st5«3 n\*4% 

: 17*'U-X (S®ittM) ffrfcxm 
^©DNA^iSil/t, O- 1 5 7^P»SRl*5cfcC>* 

n»j i o 

*»W©^tcJ:4SiRDNABfK-©i«fi«:oc»rtfe 40 
mbtc. mmttj;2>2&m.nNAte. «T©±^Kbt 
WKUfc. *T. WiE«aJiB»S*mRNA*>6^ffi«: 
<fcf)Un i -ZAP XR^*- (Xh7^i?->tt 

$g) zm^-cu-f^v-zmrnvtc. wcwu? 

k b p*3ctE>*f]4. 3 kb p©£7P->£ffl^T -f>e 
h p 3 > LTf#P> tofc pBluescr ipt 

SK (-) 7t~-S^?£-£MRI>/c 0 S »=>«:, 
7X;h'^iU, ffi?»M©13^J## 2 5 - 2 6 la 
i&DS^iJ^WTSMC R - F 77 -f v-*5 J: CFM C R - 50 
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R7"7 -f v-. PCR Ampl if ication K 
i t &mm±M) *m^-CM2. 2kbp*sJ;(>l 

4 . 4 k b pcommmn^mtc. c©pc RWJt**^ 

W©*t35S©»fiiLfc. ffiffl1-57-7 ^-tt, |3 
•WS*©EBI#9 2 7-28 «Cffi«©lffi?»J*Wr *MF 2 
N3 (2 4) 77-f"7-fcJ;ffMRlN3 (2 4) 7*7 

2 8mM ';>»A?7r-(pH7. 5), 0. 0 

1 % BSA (4^lflL»TJl/7'5>) > 1% DMSO, & 
0. 5mM d NTPi&ft, 4mM iffi?^^ 
A. #3 0pmo 10±f307 , 7>f?->Pt > 0. 2mM 
•7" h UX^^fci^M^K^D^., 2 4. 2 5 u KCt, 
fc. KJSl&jR* 9 2 'CC 2 *W8WyiLT. 5 5 °C'C^£fJ 
Ltcik, 3 0U©RNa s e H*3<fcO*5 . 5UOBca 
BEST DNA*'M7 - M *M?L . SJ6ff«* 2 5 

U 0. 5M EDTA*g"#£2. 5 m 1 fln*.T&I&£ 
fMlStffc. itS5M?:l 0 /o7*'n-Xl 

mkmcrnvtc. 
■e©iB*, *^©73?ir^2 . 2 k b P *4i»»iK> 

4 . 4 k b p ©ififlifM-^WS C , 3|c#j£-CS 

IS D N A WrK- * if Bt? &SC£*WBt/fc. 
1 

*^©lilH53ffit?ifi|@L'/c^)4 00bp©ADNA 
»T>t<!:PCR-eitiHb/c3 OObpilOOOb p©A 
DNAR^X#-j h L//cDNA7-f?D71/^fPi{ 
Ufc„ A DNA©3? 9 K155>J«y->^*>^CGen 
Bank)S$i##. V 0 0 6 3 6 . J02459, M17 

2 3 3S.O*X0 0 9 0 6©<£«3 A^oJfcBr&S. 

Wc fcl > T ftffl tl,7'7-f?~4 1B^iJ*©I5?iJS-^ 2 5 
-2BfcJ:^2 9-3 5!Cml/fc. frfc, *»W©JtB 

3 4mM l'J-»SiAi,7 7" (pH8. 7), 
1 0mM^g'^b* l ;^2^ 1 1 0mMSI^T>- : e--^ r >A, 

0. 01% bsa («tr;i'-/s» , i%^? 

;UX;l/4- + >-F. 4mMftl7^i")A, SO. 5m 
M dNTPi^*, ?n?tl500pmo 107*7-/ 
"7-*t, %6WC$|§tfiUr 1 0 On g©PCRitipijg 
'•1^, 1 1 0 U©B c a BE ST DNA^U 
300U©c 1 onedRNaseH, SlS?f ©*lf^'§ 
SK5 0 0 u 1 . ±IBSt6M ; &^l- , C&l^rL, 5 5°cr- 

6 o ftmmubttfk. 9 o °cr 2 7>M*ni» its«§* 

# » M/cD N AB3fjT"(i'X©il ») -Cfti. 

1. tf>-7 - ;l.: ADNA48iKUfc, 12?iM©I3?iJ# 

#2 9 1 3 ojdawoKWtw-r*-^? -/v-©a^ 

fcif tCi^PC Rifte^f? ( 3 0 0 b p ) * P UC 1 9 
^^^-(c-y-T'i'p - > ^ . IH?iJ*©ie5>J»-5f 2 5 
t 2 6 (CIBtK©IB?'J * Iff 57-7Y7-tPCR WB U 



(29) 



m*3 4 3 3 9 2 9 



57 



58 



fcfc©4if(C L>X . ie^©ffi?iJ#-^3 1 i3 2tC33 
ins 2 iS»^ 4<X t> U * ? FT* 5* ^ 7 sf- U =f X ^ U 
© (ifipS-!7--l'Xtt^4 0 0 b p ) . Xtf-j r^SI^D 

*ti2m> 4fg, 8fg, 1 6fg#f?t,/cfe© (mnmm 
a>mm^ 777 -aaciarr ^-c 5 o mM) nt 5 

2. -y->-7-;b : ±121 r-iiHiIL//cDNAKlr>t^v^i'P 

3>- 1 0 0 (m.mm±m) rains 0 mM kh 10 

i» -7 r -T'^CDO . 125ng//il, 0. 25»g 
/Ml. 0. 5ug/Ml. 1- O/ig/Ml, 2. 0 
Mg/M 1 ©SififiJCWSEUfcfc©. ff"5«S. 

3 . HM4a>Fa-;l/:ADNA ££#S> (c L tc. &&m 
©IB?iJ#-*f 2 9 £ 3 0 {ClBtgOIH^J^Wr^^^ -f7- 
©ffi ft <fc& P C RiMIj8^3 0 0 b p ) ^7 
Y7O3>-100 tffllt 5 0 mM KffltX :)7t 
-■V-X<D0. 1 25fig/M 1 , 0. 25(ig/iil, 

0. 5(ig/)il, 1. 0 Me/Ml, 2. Otfg/(/ 
l©&$*KfcSiSELfc*>©. ft5«*. 20 

4 . 15114:3 > h P-;U : A D N A ££f §!«t Lfc. BB?iJ*t 
©IB?iJ#^ 3 3 £ 3 4 iClBigOlH^J^^-r 4^7 -f v- 
©ffi^t>-{±(Cj:^PCRlfitI^ ( 1 0 0 0 b p ) £ 
7-/?an>-ioo r-Milur 5 0 mM t*!13^ » -7 
T-7:^©0. 125/ig/ul, 0. 2 5/ug/M 

1. 0. 5yg/(il, 1. Oms/m lOSiSicf 

5 . > h a-Jb : A DN AZmmiC btc. ffi^J* 
©IB?U#-5f 3 3 £ 3 5 CCgBtgCIB^J^W-r S -f V- 
©ffl^to fiK J; a P C RiWB&JJj ( 3 0 0 b p ) * p 30 

uc i 9^i"^"ic^-/^o-.->^ mmmm 

#-^2 5 £ 2 6 (CIBtScOIB^J^Wf 7-tPC 

Rtmuvtcb(Dzmmicbz. mmvmm^s 1 £ 

vsjc j: o itniu/cfe© mmv- a xumA oob P )„ 

m**? 7-r^?n2fg > 4{§, 8{g, i6fg#fR 
u/cfe© (#w?g^©^K^'^-7 T -vIKWT^r5 o 
mM) -CiibWm. 

6. ptt§n>hD-;U : ±BB5T»6tl7cDNA»Tj4£ 40 
7On7>-10 0t«U5 0mM rI^-;7 
T-r^©0. 125mk/m1. 0. 25tig//i 

1, 0. 5us/m1. 1- O/ig/ul, 2. 0/zg 
/m lOSilKJOIlgbrcfe©. lt5«»L 

PISS L fc&D N A jgjfcfc DNAf » '/{'FM^g ( G e 
netic Micro systems : GMS i±S) 
»T7 5 7 S» A X7-fF*7.X (tSrHiPFFIittt. 
M) (CX*? hU UVBIWtCfcOHjeufc. X7-f F 
£0. 2%SDS, ^C»t?^a*T7S5fe^. KIltDN 
AT U -f £ t//c 0 50 



S fc, IB?iJS?©@BJ'iJ#-*f 2 9 £ 3 0 ctiBiffioia^w 
fS77^v- ©ffi* ft iSPCR ifiPIS^ ( 3 
0Obp)£Label I T C y 5 " L a b e 1 i n 
g K i t (SSMfcM) OtJ:*)Cy 5*Mll/C7 r P- 
-/£ Lfc 0 Intel 1 i G e n e (SIMt 

K) ©lXKmBJ«(clB«4©-7' \y * A ?' >) # A Hz'" %s a > 

stcr 2 Htnr/ -f -t- y ^ ^ -tf-s/ a yi/mzft r> tc 
OtcC y 5 «!i^-7-n- zf*£ttn A 7 V ¥4 -fe' 
- Is a >?§tf * DNA7U7 (CST U , * ^-^5 X * 
*WtBl%7 ^l/Atfitlfc. cn«r6 5*CT1 3 
H#P B 1^f#Ufcf*. */X-*/5X*!ftt,»T. 6 5-Cr2x 
SSCgST5m ^{C6 5°CT0. 2xSSCfeJ: 

o'o. i%SDS*#tf^r-5^, sfttc^sr 

0. 2XSSC»5«!*U ffi|gtfc 0 CM 
70P7l/^X*tt- (GMStt) (C*Htr#X^ 

C©*g«. PCRiar-ifiliiUfcKM' (±133. 4 ©PI 

(±IBK 2©1t>-7-;l0 S^iP^OfcffilOt.i-fn 

©?3? 2 Wit > -7' 2 > Pitt n > h o - ;v 4 > It > y ;H 

;i/©5> 6-ctt^^"^;i'«ife<iSa6e»n^^->/c 0 c© 
Ci*F>, 7fs:^BJ©7J^r'iiipIbfcDNAiTK-«> 

Mr * •si>«w«i£-c fe d n a ? » y%ftm-?&tc& 
ommtm d n awk- i otffiK«fflt*s c i ^bs 

i 2 

(i) PCR*t«WfK-*^frs»^©**W©*iS 

■r, nmm<Dmm^3 bmi iB$©iayij&w-3r&-y 

( i ) Rl-S1^7-/v-: 5 ■Tfcftfre 7 Jfi*©X 
!f-IB^J. 1 7 igS©M 1 3 R VIB^iJ ( & /cttR V 
IB?'J) tt. Ml 3RV77^f7- (SSJtttK) 
U*?KEW«l»5) RO*2 0 a«© A D N A^Sfiij P 
CRffl-fe>X7-7 ^v-|B^iJ ; 
( i i ) R 1 - A3 77-( , 7- : 5 6 7 &K© 

-IB^iJ. 1 7 m&<DM 1 3 R VIB^JSt>* 2 OS 
»©A DNAfIMPCRffi7>ft>777 -f-7-lB 
W: 

( i i i ) R2-Sl77-f?-:5 'W&frh 2 5ig 
a©X-^-lf-lB?iJ, 1 7 iga©M 1 3 R VfS?iJ&0*2 
0 iga© A D N AfilWPC Rffl4z > % A v— IB 

( i v) R2 - A3 7"7-fv- : 5 '»e>2 5Sl 
©X^-+)--|a?iL 1 7iSa©M 1 3 RV1B?"JSE>"2 0 



(30) 

59 

mMCOA DNA^WPCRIT>f-fe>^^7-f?- 
( v ) R3-S177 A v — : 5 '*^6 5 8l&«© 

z^-y -ws&L i 7 tss©M i 3 RvmmRtf 20 m. 
i©adn Am mm pcRfflt>x-/7^v- mn ; 

( v i ) R3-A377-fv-: 5 '*4t#>e> 5 8 

©x-^--9--ib?u. i 7«a©M 1 3 o 

A DNA#S6<jPCRfflT>5 1 42>X-7' ; 7 -fv- 

6fe, M13RV 20mertt, 17±SB©M13 10 
1P.iJ(t3ig«©lt2 Otg^DIB^WT 
5. ffiot, M13RV 2 Ome r ^fflt^T^fSBJ© 

IB?lJ©& l>77-f7- £fp:j& b fc„ 

±IB^5 -fv-M, 1?iR«, RI-S177 
Rl - A37'^ Y-?-£fflt>S£34 8 bp©iti|i»T>t 
j*W 6 ft S „ C ©ififiif>t ©MS 7 ^ 
^Tab*}. ^©ftffiijCCRVlB^J, £6(C|*lilJit A DNA 20 

©iB?ij£St? 0 

PMS&C, R2-Sl77-f-7-/R2-A377^7 

t*S3 84b P ©if *I$rJt#f# <=>ft. R3-S177 
A V--/R 3-A377-/ v- £i»f§»T>t©M 
S5 8^K*1X^— 9--g[553-r$)S4 5 0 b p©ifitl»r 

K*f#6ns 0 -77, mmy^A^-^m^tcimm 

^mMMdc^X^ @e^M©iB?iJ#-^4 2 SO' 4 3 30 
IB»©IB?'J£W-f &M 1 3 R V - 2 N 17mer^5 
Ml 3RV-2N 2 0mer77^7-©2 

s*ty#5? Rts§Jiift->fc£>©£ji!^fc„ s: 

{S»«T©J:^{Ctf^/c 0 BP%. ^^©-/v-i'V" 2 

0 (iM, »20ng ©ifBifMKO'O . 0 1%7'ab'b 
•>V> T 5 >©»&® 5 u 1 £ 9 8 °C 2 ^flfJ^ttflL 5 
S'CS^iUb/c ^-©fJL 34mM MJ;»/-W7 
t-(pH8. 7), 10 mM i^fb^U^A. 10m 

M mmry^^A, 0. 0 1% BSA> 1% D 40 
MSO, 4mM iH7n->9A, 0. 5 mM d N 
TP. lUOBcaBEST DNA*'Uy^-iz, 1 
5U©RNa s eH£y3i$[|U ^*Slc2gS£ 2 5 m 1 

(cifc. i£j5i6-$tt, 5 5 °c-c i mmuwLtc, mmm 

Tm.. 4°CCC?££Pb. 0. 5M EDTAil2. 5 n 

1 £ IPftl b r KlS£ {fit b . KJSi£?1 3yl§3% 5? 
->~-7- 3: (SSSttM) yiMMeWtti 
Jt«Lfc. ■€•©*£*. M 1 3 R V - 2 N 1 7 m e r 



#1^3 4 3 3 9 2 9 

60 

^/cl^tt, X^-if-IB^J*! 2 5 m e r , 7 m e r , 

5 8 m e r , X^~if-gE?U& b©JUl«:. MI3RV- 

2 N 2 0 m e r £ffi(,>fc*g^-«:, X-^-— tf-E5»J*s 2 
2mer. 4mer, 5 5mer, X-^—if --|B?iJ& b 
©«^««»3&*J:»r»C4jWIBt?*A:. */c> ±IB 

( i ) s&»6 ( v i ) <br?=7 -f v-©M 1 3 RVlB?iJ£M 
1 3M41B5>J(C^Hl//cl»^-t > 4>, X-<--if~-|B^J£ii 
iti^©M^ttPJDfti[fi]^^Lfc 0 BP 5. PCRJtMWr 
#©<fc 5 ftit«D N A «tt*«i3S£-r X^-if 

C i *UBB bfc. ( 2 ) KJSfflEt *_Ltffc» £©#M 

XffiMbtc. *-T. i>->^*>i'CCenBank)^IS##. 
AA7 8 9 3 2 8©C DC 2 - r e 1 a t e d pro 
tein kinase PISSL R E Miirf-WM 

3 0 7 b p (GCM : 6 2. 5%) {CO^TfB^M© 
UF!l#**4 4 £ 4 5 (C|B*S©P C RifrBffl?? -f v- 
4, Sfc^-^O^CGenBank)^*-^, AA7 0 6 
022 ©Type II cytoskeltal 1 

kerati n Miirf-'vfM 2 8 4 b p (GC#» : 

6 1. 3 %) (CO^r|B^ja©IB?'J##4 6 £ 4 7 (ClB 

«opc Rtiiffl77 Yv-^^n^ti^b/c eft 

P»©7"^ -fv-^ffll^T, rfj)g©DNABWt 
!?x*? » i'ttSi) ^MibTPCRtfltgb/Co ± 
IB-7 ,; 7^v->ft^ffl^SC£tcJ;D. f#6tx/cPCRif 
mmmx. W^CCX^-if-SB^JSOMl 3RV@3?iJ?: 

©IB^iJS#4 2 ffitt©iEW*W}-SM 1 3 R V - 2 N 
1 7 m e r ^-5 A v- SfcttlB?iM©I5^J#-^4 3IBfSt 
©lB^"J%*-rSM 1 3 R V - 2 N 20mer77-f7 

©2&S#sy5F* i7 usf-^ FiCg^^t)o/cfe©^rffiU 
fc„ StD»JWT©J: ^ Jc?f ofc„ gp%8aai©7'-7^-7-- 
lOOpmol, 2 0ng©iSSi>'0. 0 1%7'a 
b' b >y T 5 >©*!£•?& 1 0 m 1 ft 9 8 °C 2 #|8Ktt 
f^. 5 5°C$/c», 6 0°CS-C?^*Pb/c o ^©f^. 3 4 
mM h'J5/>rt";7r- (pH8. 7). 1 0 mM 
KC1, 1 OmM 8ST>t-^A, 0. 0 1% B 
SA. 1% DMSO, 4mM if7n^9A, 
0. 5mM dNTP, HUOBcaBEST DN 
AtfV X-7-iz. 3 0U©RNaseH ^r^Jnbr, 
fti^JgfS^S* 5 0 M 1 K bfc„ m.K&&* 5 5 *C* fc 
B6 0 °CT' 1 B#r B 1«^Fb/c 0 Rl£»Ta. 4 "CiC^ip 
b. itSfS?«3 m l *3«T#a-x*SUfc«itc&b 
fc 0 *©*S**KT©*1 Kit. 



(31) ##34 3 3 9 2 9 

61 62 



Ml 













CDC2~related 


Type II cytoskeltal 




M13RV-2N 17mer 


+ 4- 


4-4- 




M13RV-2N 20mer 






etfc 


M13RY-2N 17mer 


+ 


+ 




M13RV-2N 20mer 


+ +++ 


4-4- + + 



+ — h + + + : iS4I©ig^3r 4 g^-e^i",, 



* 1 CCjjs U/cJ; 5 Jc . < T £ C £ < 5 5 * 

•0*6 6 0*0 > 0°CrCjKJfc-rS*§£> 55°C 

fffltSCticJ;*), GC^©i«<,>i£M©i§£--C&Stl 

(3 ) SfSSK3Wl»»^©®E»ia?>J©*tll*ffi«c-ot» 

mbda D N A (SSitttSO © 8 0 0 b p figjg&ig 
iHT#-5ie?>J*©iH^J##4 8SW 9l3*g©iS^J^rW 
«^7-f7-i40 0 bp M^s^iftet? * Sffi^M© 20 

ie?ij#^ 5 o 5 i iatt©iH5»j%wr & ^5 y & 

Sffi(Cj:O^Uc„ C07 7-/7-^ffll,>t, AD 
N A iLTPCR C »*«HWt*»;fc. 2 6 
5C> ( 1 ) CClB«e©P UC 19-9 1177X 

5 K*KS!&U 15?ija©I5?iJ#-^ 1 6-1 7taa©iH 
»WT5MF2 (2 4) ^-/v-MMRl (2 

4) ^ ^"ffli^ritflisL/fc^ i . i k b pomm 

Ml 3RV*-5l»ttM4BB?«*WrS. cn£#fgHJ!© 30 

©IB?iJ#-^4 2 !EiS©SE?IJ£W-r£M 1 3 R V - 2 N 
1 7 me r :/v Y v- $fcW«St©12?iJ#-*t4 3iHtS 
©tH^Wf -5M 13RV-2N 20mer77-f7 

3c2 



ft. Ml kb p WLTtt, IB?iJ» 

©Se^iJS-^ 5 5 iBtt©iEW*Wr -5M 1 3 M 4 - 3 N 
20mer77-f?-i I3^©I3^JS^ 4 3 I BIK©M 
13RV-3N 20mer7 , 7'f7-Oi^MS 

me?iM©ie^ij#-^ 56-57 ietg©ffi?ij£wr &m i 

3M4-3N 24mer77-f7-St) £ M13RV- 
3 N 2 4 m e r -fv-©ifl&^fr#r?fo/c„ & 
*5» K^^-K, t,>Tft&3 *^©3^S*y^K 
5? J» U*?- FtCH#f$StoofcfcCE>:&flit>fc. JgjEttfcTF 
©J:5(C?fo/c„ BP%. WM©"/^ •7— 100pm 
o 1 . ^32 On gOmzSR&O. 0 1 %7'P £U>^T 
5 >©*g£^. 1 0 u I & 9 8 °C 2 $}>|HISEte$k 5 5 °C 
*fc»6 0°C*-e^*|JUfc -€-©f^ 34mM H*-> 
>ri-;7 7 -(pH8. 7), 1 OmM t&itiiV? 
A v 1 OmMSSgET^-^A, 0. 0 1% BSA, 
1% DMSO, 4mM B*7y*V9A ( 0. 5m 
M dNTP, HUOBcaBEST DNAxP V ^ 
5---fe\ 3 0 U©R N a s eH^ftl, **SSfS^fi 
45 0/il Kbfc. KKlfeiR* 5 5 °C£ fc« 6 0 °CT 1 

mmmftutc. mtM7m.. 4°c&c#*pu o. 5 m 

EDTAM5 m 1 4gstt]UrJSJB*fP±U. SKlfciS 
3m 1*3% Xix-y 3 : 1T**P-X (^Siitt 









MS 






400bp 


800bp 


55T> 


K13RV-2N 17mer 


4-4- 






H13RV-2N 20mer 


4- + 


4- + 


eot; 


M13RV-2N 17mer 


4- 


4- 




M13RV-2N 20raer 


-h-t-4-4- 


+ 444 



+ ~ + + + + : l#<i©^«-4SPi-C?^i- 0 



it^te^UfcJ;^ iftfitcffiffl-rs^^ -/■7--CDS OTOOb p©ifiPsMiiic4d(^TtfitIK>t ; &^J:< 9 
^17merW20merKU 3 6KSffeStt* l>Ci^tt/c„ 
5 5*C*6 6 0'C«:i«<-r-5CiK:J:»3. 4 00 b pR. 
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3£3 


D.3 


u4 








1034bp 




55<fc 


M13RV-3N 20mer & M13M4-3N 2Gmer 
M13RY-3N 24$ner & MI3M4-3N 24mer 


4-4- 




65<C 


W13RV-3N 2Gn>er & M13M4-3N 20mer 
»13RV~3N 24n*er & M13M4-3N 24jaer 


4- 

4-4-4-4- 





+-++++: ym<owg.* Awmtx-TK-t* 



3 *3tCmL/fccfc ^(Cifi|iiCCffifflT-5.-/^^v 
-©fiS?:2 0mer*624mer{cL, 3 6(cJSfB 
SS* 5 5°C#>66 5°CCcHE< iT & C £(C <£ f) . |)lk 

b p <Dmmmmc*si,>xi% mmx-zmmj: < m& eta* 

X% ft. t tc. mm 10(^1 tcjz. 5 JtcS«D N A ft 

i£saa; c t tc «t •? ±ib i i^ra©*s*#ii 6*i. 

£C i ASSIST' ^/c. 
StBSSffl 1 3 

(D*»MtOWBcaBEST D NAsH 
'J y ^ - •K'y^f DNA*"'J.X7 - -fe'Sr^/i L fc 

tB^Ko l> xmS b fc„ DNA*''J.X7 - -fe'i L 

TB s t DNA^yy^-Hz f >^5> F'< 

2R[>'5 3ffiiS©12^J*WrS5 ■ I D77-f7-M 
3 ' I D7*5 ■7'-*fltj*(cj:0^BRL/fc. C©7"^W 
v-*f?rffl^T. rfifM©cyc 1 i n Alg^ODN 

akm* <uif-^**^v » vwm zmmtoxp 

CR*ffl>. *J3 0 0 b p ©**B»T>i-*»fc. ±IB7*i7 

», pwcmi 3Rvgs*j%w-f cn**»w©» 

Mi bite. 

©1H?>J##4 2IBig©BH^J«:W-r -6M 1 3 RV- 2 N 
1 7 me r ^^^v-^li/co &*>\ K^^fv- 

/cfe©*fflt,i/c„ jSrt;ttOT©J:5(ctfofc 0 gp%, M 
£6©^ Y V- 20mM > fi20ng ©±fH»SLRtf 
0. 0 1 %7"D fl/>y7 5 >©g^$ 1 0 n 1 5:9 8 
°C 2#|ffl£14». 5 5°CSr^iPUfc 0 *©&. 3 4 
mM h 'J^/<?7t- (pH8. 7), 1 0 mM 
iS.it ft IJ ^ A. lOmM KMT^-^A, 0. 0 1 
% BSA, 1 % DMSCK 4mM i^v?"t^>>7 
A. 0. 5mM dNTP> 4U, 8U, 12U&&1 
eUOBst DNA#lM9~tf. 3 0U©RNas 
e H £s?sfin U 5 0(iiKWc. $/c, 

MBli L/T> 1 lUfflBcaBEST DNAt'^7 

KsjsiKtt. 5 5'cn mm&mistc. mj&nr 



ft, 4°CJC^iPU 0. 5M EDTAiI5Ml» 

jnorsjE6*flt±u, mm.&w.3 u 1 ^3%k^--^ 

fc„ -e©^*. i,»fn©a^7 F85t©Bs t DNAjF 

N A # y ji =7 - ^SSCCfSffl-C 5 #§C<t £5tK 6 A:. 
( 2 ) *^©^tcol,i-c^M14D NAjKU X 7— fe' 
*ffifflOfc«^(coi»r*ad-Oit. ffittDNA^'j y 

20 ^"-i2iLT5 ■— 3 'x^vritt (-) £ U 

DNAB, JJB (1) T?WKl/?t«>©*fiMIUfc. 

©1S^iJ#-^ 5 4 t3iS©ffi?!j£W-f -5M 1 3 R V - 2 N 
16mer77-f7-?:E*„ i&*J» i77-fv- 

/ck©£fflofc„ JSiettOTWct^cctfofc. bp%, sir 

kE©:/7^v- 20WM, ft20ng ©±g eiiR[>' 
0. 0 1 %7'Db'b>-7/5>©gMl 0 m 1 £9 8 

30 °c 2 ftTimm&> 4o*c*Tj*a)L/jt. ^-©^. 34 

mM MJ'»A777- (pH8. 7). 1 0 mM 
MS'U'J. lOmM W7>^-vA, 0. 01 
% BSA, 1% DMSO, 4mM 
A, 0. 5mM dNTP, 0U, 2 U. 4U, 6 US. 
0'8U©?l/^7iK-, 3 0U©RNaseH« 
U «RSJS§»*5 0 M 1 Klfc. KSJSrSW, 4 0 
°CT'lB#ra^#Ufc 0 R|£»7«. 4°C(C^*P0, 0. 
5 M E DTAgS 5 m 1 ?:^»n 0TJS)£?r#±0 > 
JSJCS?S3 w 1*3% 3 : 17*'a-X 

40 wimm wmmmcmvtc. ^-©fe*. ^u^^ 
m^w&or^m^^m^x , ^-rn©^--^ ms;© 

»^rfeBW©**BWr>i-*»*C i3&sr*fc. lot, 

auc ffiffl -c ^ s c t * mm u /c . 

^JfeW 1 4 

figB, hmmi ( i ) %m<D-nmm-oic a %$mwic 

50 •? =y A -? —*t 1 : ffi5 f >M©ffi?(l## 2 J: 3 ic^ $ 
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SEQ ID N0:1: Synthetic DNA corresponding to a portion of human 



transferrin receptor-encoding sequence used as a template. 

SEQ ID N0:2: Designed oligonucleotide primer to amplify a 
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portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:3: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 4: Designed oligonucleotide used as a probe for 
detecting an amplified portion of human transferrin receptor-encoding 
sequence. 

SEQ ID N0:5: Designed oligonucleotide pricier designated as 
pDCI9 upper (2) NN to amplify a portion of plasmid pUCI9- 

SEQ ID NO: 6: Designed oligonucleotide primer designated as 
pUC19 lower NN to amplify a portion of plasmid pliCI9. 

SEQ ID N0:7: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SB} ID N0:8: Designed oligonucleotide primer designated as 
pUC19 lower 542 to amplify a portion of plasmid pUCl9, 

SEQ ID NO: 9: Designed oligonucleotide primer to amplify a 
portion of plasmid pUCI9. 

SEQ ID NQ:10: Designed oligonucleotide primer designated as 
pUCl9 upper 150 to amplify a portion of plasmid pliC19. 

SEQ ID N0:11: Designed oligonucleotide primer designated as 
pUC19 upper 249 to amplify a portion of plasmid pUC19. 

SEQ ID NO; 12: Designed oligonucleotide priaer to amplify a 
portion of human transferrin receptor-encoding sequence* 

SEQ ID NO: 13; Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ 10 NO: 14: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence, 

SEQ ID NO: 15: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:16: Designed oligonucleotide primer designated as 
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MF2N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19~91L 

SEQ ID NO: 17; Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19-91L 

SEQ ID NO: 18: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID NO: 19: Designed oligonucleotide primer designated as 
MR1N3 to amplify a portion of plasmid pUCI9. 

SEQ ID N0:20: Synthetic RNA used as a probe for detecting an 
amplified portion of plasmid pUC19. 

SEQ ID N0:21: Designed oligonucleotide primer to amplify a 
portion of vero toxin 1 -encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID NO; 22: Designed oligonucleotide primer to amplify a 
portion of vero toxin 1-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:23: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:24: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-eneoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID NO: 25: Designed oligonucleotide primer designated as 
MCRHP to amplify a long DNA fragment. 

SEQ ID N0:26; Designed oligonucleotide priwer designated as 
MCR-R to amplify a long DNA fragment. 

SEQ ID N0:27: Designed oligonucleotide primer designated as 
MF2N3(24) to amplify a long DNA fragment. 

SEQ ID N0:28: Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a long DNA fragment. 
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SEQ ID N0:29: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DNA. 

SEQ ID H0:30: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DMA. 

SEQ ID N0:3l: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DNA. 

SEQ ID NO: 32; Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DNA- 

SEQ ID NO:33: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DMA. 

SEQ ID N0:34: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DNA. 

SEQ ID N0:35: Designed oligonucleotide primer to amplify a 

portion of bacteriophage lambda DNA. 

SEQ ID N0:36: Designed oligonucleotide primer designated as Rl~ 

SI to amplify a portion of bacteriophage lambda DN/L 

SEQ ID N0:37: Designed oligonucleotide primer designated as Rl- 

A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:38: Designed oligonucleotide primer designated as R2- 

Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:39: Designed oligonucleotide primer designated as R2- 

A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID HQ:40; Designed oligonucleotide primer designated as R3~ 

Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:41; Designed oligonucleotide primer designated as R3- 

A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:42: Designed oligonucleotide primer designated as 

M13RV-2N 17mer. 

SEQ ID NQ:43: Designed oligonucleotide primer designated as 



(37) ttftS 4 3 3 9 2 9 

73 74 
M13RV-2N 20mer. 

SEQ ID N0:44: Designed oligonucleotide primer to amplify a 
portion of CDC2- related protein kinase PISSLRE gene. 

SEQ ID NO: 45: Designed oligonucleotide priwer to amplify a 
portion of CDC2-related protein kinase PISSLRE gene. 

SEQ ID N0;46: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene, 

SEQ ID N0:47: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene. 

SEQ ID N0:48: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA* 

SEQ ID N0:49: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 50: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:51: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:52: Designed oligonucleotide primer designated as 
5* ID to amplify a portion of cyclin A DNA. 

SEQ ID N0:53: Designed oligonucleotide primer designated as 
3' ID to amplify a portion of cyclin A DNA* 

SEQ ID HO: 54: Designed oligonucleotide primer designated as 
MI3RV-2N 16mer. 

SEQ ID NO: 55: Designed oligonucleotide primer designated as 
kfl3M4~3N 16mer. 

SEQ ID N0:56: Designed oligonucleotide primer designated as 
M13M4-3N 24mer. 

SEQ ID NO: 57: Designed oligonucleotide primer designated as 
M13RV-3N 24mer. 
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SEQ ID NO: 58: Designed oligonucleotide primer designated as 

M13M4 17mer. 

SEQ ID NO:59: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:60: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:6l; Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:62i Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:63; Designed oligonucleotide priaer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:64: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO:65: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:66: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:67: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:€8: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 
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<110> Takara Shuzo Co., Ltd. 

<120> A method for amplification of nucleotide sequence 

<130> 661724 

<ISG> JP 11-076966 
<151> 1999-03-19 

<150> JP 11-370035 
<151> 1999-12-27 

<160> 68 

<210> 1 
<211> 99 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA corresponding to a portion of human transferrin 
receptor-encoding sequence used as a template 



<400> 1 

ggacagcaac tgggccagca aagttgagaa actcacttta gagaattctg ctttcccttt 
ccttgcatat tctgagcagt ttctttctgt ttttgcgag 



60 
99 
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<210> 2 
<2U> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 2 

cagcaactgg gccagcaaag tt 22 

<210> 3 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to aiaplify a portion of human 
transferrin receptor-encoding sequence 

<400> 3 

gcaaaaacag aaagaaactg ct 22 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide used as a probe for detecting an 
amplified portion of human transferrin receptor-encoding sequence 

<400> 4 

tgctttccct ttccttgcat attctg 26 

<2t0> 5 
<2I1> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper (2) NN to 
amplify a portion of plasmid pUCI9 

<400> 5 

attgcttaat cagtgaggca cctat 25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 lover NN to 
amplify a portion of plasmid p(JC19 



<400> 6 



C42) 
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gataacactg cggccaactt acttc 



84 



<210> 7 
<2I1> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasoiid 
pUC19 



<210> 8 
<2U> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUCt9 lower 542 to 
amplify a portion of plasmid pUC19 



<400> 



7 



actggcgaac tacttactct agctt 



25 



<400> 8 



agtcaccagaa aagcatctta cggat 



25 



<210> 9 
<2tl> 25 
<212> DNA 



85 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of piasmid 
pUC19 

<400> 9 

gctcatgaga caataaccct gataa 25 

<210> 10 
<211> 25 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper 150 to 
amplify a portion of plasmid pUC19 

<400> 10 

ggtgtcacgc tcgtcgtttg gtatg 25 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUCl9 upper 249 to 
amplify a portion of plasmid pUC19 
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<400> 11 

cgcctocatc cagtctatta attgt 25 



<210> 12 
<2tl> 22 
<Z12> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 12 

ctgattgaga ggattcctga grt 22 

<210> 13 
<21I> 22 
<212> DNA 

<213> Artificial Sequence 
C220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 13 

tagggagaga ggaagtgata ct 22 



<210> 14 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to axcplify a portion of human 
transferrin receptor-encoding sequence 

<400> 14 

caacttcaag gtttctgcca gc 22 

<210> 15 
<2li> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 15 

aatagtccaa gtagctagag c 21 

<21Q> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 



(46) m$3 4 3 3 9 2 9 

91 92 
<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 

a portion of plasmid pUC19~249 or plasmid pUCI9-9ll 
<400> 16 . 

gctgcaaggc gattaagttg ggta 24 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<22€> 

<223> Designed oligonucleotide primer designated as MR1N3C24) to amplify 
a portion of plasmid pUCl9~249 or plasmid pUC19-911 

<400> 17 

ctttatgctt ccggctcgta tgtt 24 

<210> 18 
<21I> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
PUC19 



<40Q> 18 

ggatgtgctg caaggcgatt aagttgggta 



30 
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<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3 to amplify a 
portion of plasraid pUC19 

<400> 19 

tttacacttt atgcttccgg ctcgtatgtt 30 

<C210> 20 
<2il> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic RNA used as a probe for detecting an amplified portion 
of plasiQid pUC19 

<400> 20 

ugauccccca uguugugcaa aaaagcgguu 30 

<210> 21 
<2ll> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli 0-157 

<400> 21 

agttaatgtg gtggegaa 13 

<210> 22 
<21l> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli (M57 

<400> 22 

gactcttcca tctgcca 17 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 
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<4<X» 23 

ttcggtatcc tattcccg 

<2I0> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2~encoding sequence from hemorrhagic Escherichia coli 0-15? 

<400> 24 

tctctggtca ttgtatta 18 

<2tO> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MCR-F to amplify a 
long DNA fragment 

<400> 25 

ccattcaggc tgcgcaactg tt 22 

<210> 26 
<211> 22 
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<212> DMA 

<2I3> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as MCR-R to amplify a 
long DNA fragment 



<400> 26 

tggcacgaca ggtttcccga ct 22 

<2I0> 27 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 
a long DNA fragment 

<400> 27 

gctgcaaggc gattaagttg ggta 24 



<210> 28 
<2ll> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as MR1N3C24) to amplify 



101 

a long DNA fragment 
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<400> 28 

ctttatgctt ccggctcgta tgtt 24 

<2i0> 29 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 29 

aacaacaaga aactggtttc 20 

<210> 30 
<211> 20 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



<400> 30 

gcaatgcatg acgactgggg 



20 



(52) #1*3 4 3 3 9 2 9 

103 104 

<210> 31 
<2ll> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DMA 

<4Q0> 31 

gttttcccag tcacgac 17 

<210> 32 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DM 

<40O> 32 

caggaaacag ctatgac 17 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



(53) #f*3 4 3 3 9 2 9 

105 106 

<22G> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lajnbda DNA 

<400> 33 

gtacggtcat catctgacac 20 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 34 

gcaatcggca tgttaaacgc 20 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



<400> 35 
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cgccatcctg ggaagactcc 

<210> 36 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as Rl-Sl to anjplify 
portion of bacteriophage lambda DNA 

<400> 36 

tttcacacag gaaacagcta tgacaacaac aagaaactgg tttc 

<210> 37 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R1-A3 to amplify 
portion of bacteriophage lambda DNA 

<400> 37 

tttcacacag gaaacagcta tgacgcaatg catgacgact gggg 



#1*3 4 3 3 9 2 9 

108 

20 



<210> 38 
<211> 62 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer designated as R2-S1 to amplify a 
portion of bacteriophage lambda DNA 

<400> 38 

attgtgagcg gataacaatt tcacacagga aacagctatg acaacaacaa gaaactggtt 
tc 

<210> 39 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R2-A3 to amplify 
portion of bacteriophage lambda DNA 

<400> 39 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatgca tgacgactgg 
EE 

<210> 40 
<211> 95 
<212> DNA 

<213> Artificial Sequence 



60 
62 



60 
62 



<220> 
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<223> Designed oligonucleotide primer designated as R3-S1 to amplify a 

portion of bacteriophage lambda DNA 
<400> 40 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacaacaa caagaaactg gtttc 95 

<210> 41 

<211> 95 

<212> DHA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R3~A3 to amplify a 
portion of bacteriophage lambda DNA 

<400> 41 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacgcaat gcatgacgac tgggg 95 

<210> 42 
<2H> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13KV-2N 17mer 



<400> 42 
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caggaaacag ctatgac 

<210> 43 
<2U> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 20mer 
<400> 43 

acacaggaaa cagctatgac 20 

<210> 44 
<211> 70 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2- 
related protein kinase PISSLJRE gene 

<400> 44 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacccaac aagagcctat 60 
agcttcgctc 70 
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<210> 45 
<2U> 44 
<212> DNA 
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ns 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2- 
related protein kinase PISSLRE gene 

<4G0> 45 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacccgct gtctttgagt 60 
tgtggtg 67 

<21G> 46 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of Type II 
cytoskeltal 11 keratin gene 

<400> 46 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacgctat tctgacatca 60 
ctttccagac 70 

<21Q> 47 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer to amplify a portion of Type II 

cytoskeltal 11 keratin gene 



<400> 47 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacgaatt ccactggtgg 60 
cagtag 66 



<210> 48 
<2il> 62 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



<40O> 48 

attgtgagcg gataacaatt tcacacagga aacagctatg acgtacggtc atcatctgac €0 
ac 62 



<210> 49 
<21I> 62 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 
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<40G> 49 

attgtgagcg gataacaatt tcacacagga aacagctatg acatgcgccg cctgaaccac 
ca 

<210> 50 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 50 

attgtgagcg gataacaatt tcacacagga aacagctatg acctgctctg ccgcttcacg 60 
ca 62 

<210> SI 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



#1^3 4 3 3 9 2 9 

60 
62 



<400> 51 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatcgg catgttaaac 
gg 



60 
62 



121 

<210> 52 
<211> 70 
<2L2> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as 5' ID to amplify n 
portion of cyclin A DNA 

<400> 52 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacatgtt ttgggagaa 
ttaagtctga 

<210> 53 
<21I> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as 3* ID to amplify a 
portion of cyclin A DNA 

<400> 53 

gagttcgtgc cgtacaacta tttcacacag gaaacagcta tgacttacag atttagtgtc 60 
tctggtggg 69 



(61) 



#f T 3 4 3 3 9 2 9 



122 



60 
70 



<210> 54 
<211> 16 



C62) '#f*3 4 3 3 9 2 9 

123 124 

<2L2> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 16raer 
<400> 54 

aggaaacagc tatgac ^ 

<21D> 55 
<2il> 20 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 16mer 
<400> 55 

agggttttcc cagtcacgac 20 

<210> 56 
<2I1> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 24mer 



<40O> 56 



(63) 

125 

cgccagggtt ttcccagtca cgac 

<2I0> 57 
<2ll> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-3N 24raer 
<40G> 57 

tttcacacag gaaacagcta tgac 

<210> 58 
<2I1> 17 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4 
<400> 58 

gttttcccag tcacgac 

<210> 59 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



#1*3 4 3 3 9 2 9 

126 

24 



C64) #f T 3 4 3 3 9 2 9 

127 128 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 59 

cagcaactgg gccagcaaag ttgagaa 27 

<210> 60 
<211> 27 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide priiner to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 60 

gcaaaaacag aaagaaactg ctcagaa 27 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 61 



(65) 

129 

cagcaactgg gccagcaaag ttgaga 



m*3 4 3 3 9 2 9 

130 

26 



<210> 62 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 62 

gcaaaaacag aaagaaactg ctcaga * 

<210> 63 
<2U> 25 
<2I2> DMA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 63 

cagcaactgg gccagcaaag ttgag 25 

<210> 64 
<211> 25 
<212> DNA 



(66) 

131 

<213> Artificial Sequence 



#fF3 4 3 3 9 2 9 

132 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<4G0> 64 

gcaaaaacag aaagaaactg cteag 25 

<21D> 65 
<2U> 24 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 65 

cagcaactgg gccagcaaag ttga 24 

<210> 66 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



#W3 4 3 3 9 2 9 



133 



134 



<400> 66 



gcaaaaacag aaagaaactg ctca 



24 



<210> 67 
<211> 23 
<212> urn 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to ainplify a portion of human 
transferrin receptor-encoding sequence 



<210> 68 
<211> 23 
<212> dm 

<21Z> Artificial Sequence 
<22D> 

<223> Designed oligonucleotide prijner to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 67 



cagcaactgg gccagcaaag ttg 



23 



<400> 68 



gcaaaaacag aaagaaactg etc 



23 



#W3 4 3 3 9 2 9 




Q2^mm ±m mm azmm^ 
mnm±&ifi a?i 3 t a i - ie isv>i 

loio*§ VDWR^ 
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8S!*:*&rfj»»M 1-14-3 $1 fflig 

301 

«m mm 

mm mxm 
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RJW^fS Tfjp&I^BT 1-1-150 
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m*3 4 3 3 9 2 9 



(56)##£ffi£ #13 ¥ 5 - 70477 ( J P , A ) 
%m ¥5 -130869 ( J P, A) 

mm ¥8 -268 (j p, A) 

till ¥5 -292967 (J P, A) 
#S? ¥10- 511267 ( J P , A) 

(58)1^2 Ltcftmant.a. 7 , DB«) 
C12N 15/00 - 15/90 
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